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PREFACE. 

Thk  system  of  transliteration  used  in  the  present  volume  is  that 
which  has  been  adopted  in  the  Gazetteer  of  the  North-Weatern 
Provinces.  For  the  vowels  it  is  briefly  as  follows  : — 

a  m  In  *  woman.’  u  aa  in  1  poll.’ 

„  ‘father.’  *  »  ’role.’ 

e  „  ‘grey’  ••  »  ‘alaiaL* 

»  ,i  ‘bit.’  o  „  ‘hole.’ 

(  „  ‘machine.”  an  aa  'on ’  in 'honae ’  (naarlj). 

The  original  plan  of  this  Memoir  provided  far  a  thorough  ex¬ 
amination  of  the  country  between  the  Tons  and  the  Kili  somewhat 
on  the  plan  of  Tennent’s  Ceylon,  and  in  addition  a  less  detailed 
summary  of  our  knowledge  of  the  HimAlaya-Tibetan  region.  It 
was  believed  that  only  thus  could  the  physical  unity  and  with  it 
the  historical  connections  of  the  entire  region  be  correctly  under¬ 
stood.  From  or  through  the  Himalaya  came  the  pre-Aryan  and 
Aryan  races  now  inhabiting  India,  as  well  as  the  successive  waves 
of  Baktrian,  Skythiao,  and  Musalm&n  invaders  who  have  conquer¬ 
ed  India  in  historical  times.  As  we  shall  see  hereafter,  forms  of 
belief  having  their  origin  in  or  beyond  the  ilfrnAlaya  have  influ¬ 
enced  the  religious  systems  of  India  from  the  earliest  ages  to  the 
present  day,  so  that  for  the  political  and  religious  history  of  the 
plains  an  adequate  conception  of  the  physiography,  ethnography, 
and  history  of  the  Him&laya-Tibetan  tract  is  a  necessary  prepara¬ 
tion.  It  is  to  be  regretted  that  this  extended  programme  cannot 
be  carried  out,  but  the  pressure  of  official  duties  prevents  its  com¬ 
pletion,  and  all  that  can  now  be  attempted  is  to  work  up  the  mate¬ 
rials  that  have  been  collected  for  the  HiraAlayan  districts  of  the 
North-Western  Provinces.  At  the  end  of  Chapter  I.  will  be  found 
a  series  of  ‘  References’  to  materials  illustrating  the  history  and 
resources  of  the  Hiin41aya  from  As&m  to  Afghanistan.  These  were 
collected  in  continuation  of  a  plan  suggested  by  Mr.  R.  N.  Cust  in 
1866  for  the  preparation  of  a  ‘  Catalogue  raisonn^  of  every  kiud  of 
printed  information  connected  with  the  North-Western  Provinces;’ 
and  I  certainly  know  of  no  better  aid  to  good  administration  than 
an  index  to  the  special  and  local  reports  of  those  engaged  in  it. 
The  necessity  for  such  a  catalogue  has  ceased  in  great  part  wtih 
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the  publication  of  the  District  Memoirs,  but  there  are  subjects  of 
general  importonoe  which  the  publication  of  the  local  accounts  does 
not  subserve.  One  of  these  is  the  history,  using  this  word  in  its 
widest  sense,  of  the  Him&laya-Tibetan  region,  and  I  offer  the  refer¬ 
ences  as  the  nucleus  of  a  complete  index  to  our  knowledge  of  its 
physiography,  products,  peoples,  and  institutions. 

As  observed  in  the  foot-note  to  Chapter  I.,  much  remains  to  bo 
done,  but  at  the  same  time  very  much  more  has  been  accomplished 
than  is  generally  known.  Scientific  and  economic  botany  have 
been  carefully  explored ;  the  chapter  on  economic  mineralogy  leaves 
little  to  be  desired  :  those  on  meteorology  and  geology  have  been 
brought  up  to  the  level  of  our  present  scientific  knowledge  ;  and  the 
introduction  to  physical  geography  gives  a  popular  and  suggestive 
summary  of  the  information  that  we  possess,  whilst  the  references 
afford  a  guide  to  materials  for  the  study  of  details.  All  this  is  new, 
or  embodies  information  buried  in  correspondence  and  reports,  and 
practically  as  inaccessible  to  the  public  as  if  it  had  never  been  com¬ 
mitted  to  writing.  To  General  Richard  Strachey  I  am  indebted 
for  the  use  of  an  unpublished  work  of  his  own  on  the  physical 
geography  of  the  Himalaya,  which  has  been  specially  made  use  of 
in  the  chapters  on  ‘  Geology’  and  ‘  Meteorology.’  Mr.  H.  B.  Mod- 
licott,  Superintendent  of  the  Geological  Survey  of  India,  prepared 
the  chapter  on  (  Geology,’  and  Mr.  S.  A.  Hill,  Meteorological  Re¬ 
porter  to  the  Government  of  the  North-Western  Provinces,  contri¬ 
buted  the  valuable  chapter  on  1  Meteorology.’  Dr.  King,  Superin¬ 
tendent  of  the  Royal  Botanical  Gardens,  Calcutta,  furnished  the 
list  of  the  of  Western  Garhwal,  Dehra  Dun,  and  Jaunsar- 
Bawar,  and  Dr.  Watson,  the  list  for  Eastern  Garhw61,  Kumaon,  and 
the  Bh&bar.  To  General  Strachey  I  am  further  indebted  for  the 
list  of  plants  collected  by  himself  and  Mr.  Winterbottom  in  Ku¬ 
maon,  Garhwil,  and  the  neighbouring  parts  of  Tibet,  and  which 
has  nevsr  before  been  published.  This  list  has  been  admirably 
edited  by  Mr.  F.  Duthie,  Superintendent  of  the  Botanical  Gardens 
at  Saharanpur,  to  whom  also  I  am  indebted  for  the  sketch  of  the 
history  of  the  Tea  industry  in  the  Hiin&layan  districts.  The  sheets 
of  the  portions  relating  to  economic  botany  have  had  the  criticism 
of  Dr.  Watson  and  Mr.  Duthie ;  and  for  the  forest  history  Mr. 
Greig  and  Major  Gars  tin  have  advised  mo  in  many  matters  of  detail. 
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Of  the  maps,  the  map  of  Kumaon  was  prepared  under  the  instruc¬ 
tions  of  Colonel  Walker,  R.E.,  Superintendent  of  the  GreatTrigono- 
me tried  Survey,  and  is  the  result  of  great  labour  and  care  for  detail  : 
indeed,  a  less  accurate  map  might  possibly  be  more  useful.  The 
great  ‘  one-inch  to  one-mile'  sheets  were  photographed  down  to  a 
smaller  scale  and  sent  to  me.  I  then  obtained  the  correct  names  in 
Hindi  of  all  the  vil'ages,  rivers,  Ac.,  in  Kumaon  and  Garhw&l  (about 
8,000)  and  entered  againsteach  the  correct  transliteration  for  use  in  a 
new  edition  of  the  large  maps,  and  then  drew  up  a  draft  list  of  names 
for  the  district  map.  I  desired  to  enter  the  names  of  all  halting-places 
on  every  ordinary  route  ;  villages  in  which  the  patw&ri  usually  re¬ 
sides;  places  of  note  ;  trade-centres;  and  all  villages  containing  over 
one  hundred  inhabitants.  After  much  trouble,  correspondence,  ami 
inquiry,  this  was  fairly  accomplished.  The  villages  retained  were 
marked  off  on  the  photographic  copies  of  the  maps,  and  these  were 
returned  to  the  Surveyor-General  with  lists  showing  the  actual  and 
revised  spelling  for  the  further  compilation.  In  addition,  the  prin¬ 
cipal  lines  of  road  have  been  laid  down,  and  for  the  first  time  the  pattis 
or  subdivisions  adopted  at  the  recent  settlement  by  Mr.  J.  Beckett 
have  been  shown.  In  the  trans-HimAlaysn  portion  to  which  the  sur¬ 
vey  had  not  extended  I  have  added  places  from  the  village  maps  pre¬ 
pared  by  the  patwftris,  and  in  their  selection  was  aided  by  Mr.  Beckett 
The  map  of  the  Him61aya-Tibetan  region  is  taken  from  one  prepared 
by  Mr.  Trelawny  Saunders,  omitting  the  eastern  portion.  The  geolo¬ 
gical  map  is  a  revised  copy  of  that  which  accompanied  General 
Strachey’s  paper  ‘  On  part  of  the  Himalaya  Mountains  and  Tibet’ 
read  before  the  Geological  Society  in  1851.  It  may  be  necessary 
to  explain  that  these  volumes  are  not  intended  to  be  solely  a  popular 
account  of  the  districts  which  they  describe,  but  to  contain,  first  of 
all,  a  record  of  all  facts  of  permanent  scientific  or  economic  value 
that  have  been  gathered  by  me  during  ray  visits  to  Kmnaon  and 
the  Dehra  Dun  or  which  have  been  contributed  by  others.  This 
work  has  occupied  my  leisure  time  for  several  years,  and  I  can  only 
hope  that  the  labour  and  care  bestowed  on  it  will  be  of  some  use  to 
my  successors,  and  enable  them  to  produce  a  more  worthy  record 
for  those  who  are  truly  interested  in  the  moral  and  material  pro¬ 
gress  of  the  North-Western  Provinces. 

Bombay,  |  E.  T.  ATKINSON. 

\lth  December,  1881.  J 
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CHAPTER  I 

Introductory. 

Limitation  of  this  work — Systematic  geography — Herbert ;  Vigne,  Jacquemont, 
*c. ;  Hodgson  ;  R.  Strachey  ;  Thompson  ;  Cunningham  ;  H.  Strachey  ;  Rawlinson  ; 
Saunders;  Markham;  Calcutta  Review ;  Blanford — Nomenclature — Ethnical  sketch  : 
Plains  of  AsAm  and  Bengal ;  Plains  of  Upper  India  ;  Clothing  ;  Food  ;  Customs  ; 
Eastern  Himalaya — Eastern  tribes  ;  Tribes  of  the  Southern  Watershed  ;  BhutAn  ; 
Sikkim  ;  NepAl  ;  Tribes  of  the  Lower  HimAlaya — KarnAli  to  Tons  ;  Bisahr  ;  the 
Satlaj  to  the  Indus — AfghAnistAn,  Galchs  States  ;  KAra-Tangutans  ;  Tibet — General 
distribution — Appendix  :  list  of  authorities  for  this  Chapter. 

Under  the  name  HimAlayan  districts  of  the  North-Western 

,  .  ,  Provinces  of  India  we  include  the  British 

Limitation  of  work.1 

districts  of  Kumaon,  Garhwdl,  Tarai,  Dehra 
Dun  and  Jaunsar-Ba  war,  and  the  independent  State  of  Tihri  or  foreign 
Garhwal,  comprising  the  tract  within  the  Himalaya  bounded  by  the 

1  The  collection  of  materials  for  the  ‘  Memoir  on  ihe  Kumaon  HimAlaya’  lias 
been  in  progress  since  1872,  but  other  and  more  pressing  duties  have  hitherto  pre¬ 
vented  their  arrangement  for  publication.  It  was  then  intended  to  give  as  complete 
a  description  of  the  entire  HimAlaya  as  the  means  at  our  disposal  would  permit. 
There  is  little  hope,  however,  that  the  leisure  necessary  for  such  an  undertaking  will 
occur  within  any  reasonable  time,  and  it  therefore  .seems  better  to  work  up  the 
materials  already  existing  in  their  present  form  than  to  wait  until  opportunity  is  found 
for  completing  the  original  design.  There  are  many  and  great  gaps  in  our  informa¬ 
tion  regarding  Kumaon,  but  the  first  step  towards  remedying  this  defect  will  be  this 
attempt  to  take  stock  of  our  present  knowledge,  which  is  far  more  complete  t  han  is 
supposed.  Without  the  aid  of  the  materials  entrusted  to  me  by  General  R.  Strachey, 
Sir  John  Strachey,  Mr.  J.  H.  Batten,  Rudradatta  Pant,  and  others,  whose  assist¬ 
ance  will  be  found  acknowledged  in  the  preface,  as  well  as  the  co-operation  of 
Mr.  H.  B.  Medlicott,  Mr.  S.  A.  Hill,  Mr.  Duthie,  Dr.  King,  Dr.  Watson,  Captain  G. 
Marshall,  and  others,  my  own  work  would  be  very  meagre  and  unsatisfactory,  as 
well  from  the  great  range  of  subjects  discussed  as  from  their  frequent  special  and 
technical  character. 
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Toni  on  the  west,  and  the  Kali  or  SArda  on  the  east.  The  adjoining 
portion  of  Tibet,  to  which  British  subjects  resort  for  the  purposes 
of  trade,  or  in  order  to  visit  the  sacred  lakes,  also  comes  within  the 
scope  of  onr  investigations.  A  glance  at  the  accompanying  map 
will  show  that  both  the  Himalayan  and  Tibetan  portions  of  the  tract 
with  which  we  are  concerned  form  but  a  small  slice  or  segment  of 
a  greater  system,  which  must  be  studied  as  a  whole  before  an 
adequate  conception  of  the  structure  and  relation  of  its  parts  can  be 
arrived  at.  The  Himalaya  itself  is  but  the  southern  belt  of  that 
great  girdle  of  mountains  which  encloses  within  them  the  country 
of  which  the  southern  half  is  commonly  called  Eastern  Turkistan. 
Front  or  through  the  southern  slope  of  the  Himalaya  How  the  great 
rivers  known  ns  the  Indus,  Ganges,  and  Brahma  put  ra.  To  the  east, 
the  continuation  of  the  Himalaya  is  traced  in  the  mountain  ranges 
through  which  flow  the  Yang-tse-kiang  and  the  Hoang-ho,  and 
which  are  prolonged  to  the  north  in  the  Ala-shan,  Inshan,  and 
Khing-han  mountains.  The  last  of  these  ranges  joins  the  Yablonnoi 
Khrebet  branch  of  the  Altai  system  at  right  angles  in  about  55° 
north  latitude.  The  Yublonnoi  mountains  are  the  north-eastern 
continuation  of  the  Altai  range  and  form  the  water-parting  between 
the  Lena  and  the  Amour.  The  Altai  rises,  on  the  right  bf'ik  of  the 
Irtish  river,  at  the  north-western  angle  of  the  central  plateau,  and 
separates  the  Upper  Gobi  from  the  Siberian  steppes.  It  consists  of 
a  belt  of  mountains  varying  in  breadth  from  400  to  1,000  miles, 
though  in  one  place  contracting  to  150  miles,  of  no  great  elevation, 
and  descending  in  a  succession  of  broad  terraces  to  the  Siberian 
plains.  It  is  pierced  by  the  rivers  draining  into  Lake  Baikal,  and, 
east  of  the  88th  meridian,  consists  of  three  almost  parallel  ranges — 
the  Saiansk,  Tangnou,  and  Ulangomula.  From  the  sources  of  the 
Kara-Irtish  the  Barluk  Orochuk  and  Zungarian  Ala-tan  connect 
with  the  Tian-shan,  the  Celestial  mountains  of  the  maps,  in  which 
are  the  sources  of  the  Syr-Darya  or  Jaxartes.  The  Tian-shan  to 
the  north  and  north-cast  ot  Kashgar  consists  of  a  series  of  parallel 
ranges  having  a  direction  from  the  oast  to  west  and  an  increased 
elevation  as  they  proceed  northwards.  They  abut  on  the  elevated 
mountainous  region  known  as  the  Mai  and  P&mir  plateau,  the 
latter  of  which  contains  the  source  of  the  Oxus  in  the  little  kul 
or  lake  of  the  lesser  P&mir.  The  eastern  margin  of  the  Pamir  is 
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described  by  M.  Severtsofy  who  visited  it  in  1878,  as  neither  a 
mountain  chain  nor  the  precipitous  extremity  of  a  table-land,  but 
&n  extensive  mountainous  region  filled  with  numerous  ranges.  The 
peak  measured  by  Hayward  (21,000  feet),  and  the  Tigharma  or 
Muztdgh-Ata  peak  measured  by  Trotter  (25,350  feet),  and  supposed 
to  form  a  part  of  the  Kizil-Art  range  connecting  the  Tian-sh&n  with 
the  HimAlayan  system,  are  now  reported  to  be  only  the  culminating 
points  of  groups  of  snowy  peaks  separated  from  each  other  by  a 
distance  of  over  thirty  miles.  The  intervening  country  contains 
the  basin  of  the  little  KAra-kul  lake  surrounded  by  a  complicated 
system  of  short  and  comparatively  low  mountain  ranges  having 
an  altitude  of  from  14,000  to  15,000  feet.  These  ranges,  however, 
connect  with  the  Hindu  Kush,  Karakoram,  and  Western  Himalaya, 
and  thus  complete  the  girdle  of  mountains  from  one  or  another 
side  of  which  flow  all  the  great  rivers  of  Asia. 

The  country  thus  defined  forms  a  part  of  the  great  Empire 

of  China.  To  the  south  lies  the  rueged, 
Eastern  Turkibldn.  ee  ’ 

elevated  plateau  of  Tibet,  regarding  which  we 

shall  have  more  to  say  hereafter.  To  (he  north  of  this  comes  the 
depression  known  as  the  Lob-nor  basin,  which  receives  the  drainago 
of  the  northern  slope  of  the  Tibetan  plateau  called,  in  the  39th 
degree  of  north  latitude,  the  Altyn-Tagh  range,  but  more  generally 
known  as  the  Kuen-lun,  a  name  given  probably  from  some  well- 
known  pass.  The  drainage  from  the  eastern  slope  of  the  Tian-sban 
flows  in  the  same  direction,  as  well  as  that  from  the  south-eastern 
slopes  of  the  Altai  range  ;  but  all  is  swallowed  up  in  the  great  sandy 
desert  of  Gobi,  which  at  one  time  apparently  formed  the  bed  of  an 
ancient  sea  some  300,000  square  miles  in  extent.  According  to 
Prejevalsky  this  plateau  varies  in  height  from  6,000  feet  on  the 
margin  to  about  2,000  feet  in  the  middle.  It  is  intersected  from  west 
to  east  by  a  depressed  valley  called  Shamo,  or  ‘  9ea  of  sand,’ contain¬ 
ing  salt.  West  of  this  lies  the  Han-hai,  or  ‘  dry  sea.’  Prejevalsky 
has  crossed  the  desert  between  Kuldja  and  what  may  turn  out  to 
be  Lob-nor,  lying  in  east  latitude  90°  and  north  latitude  39°  30/  and 
found  himself  at  only  2,500  feet  above  the  level  of  the  sea  on  the 
banks  of  the  Tarim.  To  the  west,  the  desert  presented  a  thin  loam 
impregnated  with  salt,  and  to  the  east  a  plain  of  drift-sand. 
Towards  the  Kuril  gh-tAgh  hills,  from  which  he  descended  on  the 
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desert,  lay  a  belt  of  pebble  and  gravel  some  15  to  18  mHes  wide. 
He  also  crossed  the  desert  to  the  north  between  the  Ala-shin  range 
and  Urga,  where  he  found  it  to  vary  in  height  between  3,000  and 
5,500  feet,  whilst  it  still  preserved  its  sandy  character.  On  the 
route  between  Urga  and  Kalgnn  explored  by  the  same  traveller, 
there  is  a  great  depression  towards  the  middle,  where  the  elevation 
is  as  low  as  2,400  feet.  Here  the  soil  of  the  Gobi  proper  is 
composed  of  coarse  reddish  gravel  and  small  pebbles  interspersed  with 
drifts  of  yellow  shining  sand.  Leaving  these  regions,  we  shall  in 
future  restrict  ourselves  to  the  southern  plateau,  of  which  the  Kuen- 
Jun  mountains  are  the  northern  boundary,  and  which  is  so  intimately 
connected  in  its  physical  relations  with  the  Himalaya. 


Herbert. 


Before  proceeding  w  ith  our  examination  of  the  structure  of  the 
Early  attempts  at  gene-  Himalaya-Tibetan  region,  it  will  be  conve- 
ralisation.  nient  to  pass  in  review  the  different  theories1 

that  have  been  advanced  in  regard  to  its  systematic  geography, 
•inco  a  complete  understanding  as  to  what  has  been  done  in  this 
direction  will  enable  us  to  arrive  at  some  conclusion  as  to  what 
remains  to  be  done.  Captain  Herbert,  who  conducted  the  mineral o- 

gical  survey  of  the  Himalayan  country 
between  the  Kali  and  the  Satlaj  in  1818,  was 
the  first  who  attempted  to  give  a  general  account  of  its  physical 
characteristics.  His  description2  was  intended  to  serve  as  an  intro¬ 
duction  to  his  geological  account  of  the  Himalaya,  as  well  as  to  be 
a  distinct  contribution  to  general  geography  ;  the  existing  works  on 
the  subject  “  being  singularly  deficient  in  details,  as  well  as  errone¬ 
ous  in  the  few'  that  are  given.  ”  His  idea  of  the  country  north  of 
India  was  apparently  derived  only  from  maps.  Ho  describes  it  as  a 
large  central  space  strongly  marked  by  the  feature  that  it  was  little 
intersected  by  rivers,  whilst  from  its  sides  flowed  the  streams  which 
united  to  form  the  greatest  rivers  in  the  world.  As  the  source  of 
every  river  must  be  higher  than  any  other  part  of  its  course,  ho 
inferred  that  the  zone  in  which  those  rivers  originated  must  be 
higher  than  the  plains  through  which  they  flowed  to  seek  the  ocean, 
and  that  tho  ontiro  central  tract  itself  was  completely  surrounded  by 
lofty  mountains.  He  considered  the  upper  beds  of  the  Brahmaputra 

•For  n  brief  summary  of  these  theories  see  Mr.  C.  R.  Markham’s  ‘Memoir  on 
thfl  Indian  Surveys,’  p.  341,  *  J,  At.  Soc.  Um.,  XI.,  Pt.  I.,  p,  x. 
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and  the  Satlaj  as  forming  part  of  the  barrier  zone  which  snrronnda 
the  central  tract,  and  not  as  a  part  of  the  plateau  itself.  Ha 
farther  showed  that  the  true  “  line  of  boundary  is  undoubtedly  the 
chain  of  water-heads,  and  that  this  is  by  no  means  synonymous  with 
the  line  of  greatest  elevation.  ”  At  first  view  the  arrangement  of 
the  mountain  masses  in  the  tract  between  the  KAli  and  the  Satlaj 
appeared  to  be  irregular  and  confused,  but  by  tracing  the  courses  of 
the  rivers  and  their  tributary  streams,  a  clue  was  found  to  lead  the 
observer  out  of  this  labyrinth.  “  By  connecting  their  sources  and 
by  following  out  the  devious  windings  of  the  several  feeders,  an  idea 
is  obtained  of  the  extent,  the  direction,  and  the  oonnection  of  the 
several  ranges.  •  •  •  Instead  of  a  succession  of  parallel  and  continu¬ 
ous  ranges  running  south-east  to  north-west,  and  rising  one  behind 
the  other  in  regular  array  and  increasing  elevation  till  the  series 
is  closed  in  the  farthest  distance  by  the  line  of  snow-clad  peaks,  we 
see  only  one  continuous  range  of  any  extent  forming  an  irregularly 
curved  line  which  bends  round  the  tract,  commencing  on  the  north¬ 
east  angle,  and  with  a  north-westerly  direction,  which  it  gradually 
alters  to  a  south-easterly  one  on  the  south-west  angle,  and  latterly 
due  south  just  before  it  is  lost  in  the  plain  country.  This  range 
forms  one  of  the  boundaries  of  the  basin  of  the  Satlaj  which  bends 
around  the  convex  side,  while  within  its  concavity  are  contained  the 
numerous  sources  of  the  Ganges.  ”  This  he  called  the  Indo-Gnn- 
getic  chain,  “  a  ramification  of  that  more  extensive  line  of  water- 
heads  which  would  exclude  from  the  central  plateau  all  the  mountain 
tract  watered  by  the  Sanpu  and  the  Indus  as  well  as  by  the  Ganges. 
Next  in  extent  are  the  two  principal  ramifications  separating  the 
basin  of  the  Jumna  from  that  of  the  Ganges,  and  the  basin  of  the 
latter  from  that  of  the  Kali.  From  these  two  principal  ramifica¬ 
tions  proceed  a  number  of  minor  ones  which,  but  for  the  assistance 
derived  from  a  study  of  the  course  of  the  rivers,  would  almost  bid 
defiance  to  any  analysis.  Transverse  ridges,  several  thousand  feet 
higher  in  elevation,  ramify  from  the  Indo-Gangetic  chain  towards 
the  Ganges  basin,  and  a  line  or  plane  connecting  their  summits 
would  be  that  of  the  greatest  elevation,  which,  however,  has  no 
connection  with  the  disposition  of  the  water-heads.  It  is  a  fact  that  in 
a  line  of  500  miles  two  summits  are  found  exceeding  five  miles  in 
perpendicular  height,  not  isolated,  but  conneoted  to  appearance  by  a 
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desert,  lay  a  belt  of  pebble  and  gravel  6ome  15  to  18  mHes  wide. 
He  also  crossed  the  desert  to  the  north  between  the  Ala-shin  range 
and  Urga,  where  lie  found  it  to  vary  in  height  between  3,000  and 
5,500  feet,  whilst  it  still  preserved  its  sandy  character.  On  the 
route  between  Urga  and  Kalgan  explored  by  the  same  traveller, 
there  is  a  great  depression  towards  the  middle,  where  the  elevation 
is  as  low  as  2,400  feet.  Here  the  soil  of  the  Gobi  proper  is 
composed  of  coarse  reddish  gravel  and  small  pebbles  interspersed  with 
drifts  of  yellow  shining  sand.  Leaving  these  regions,  we  shall  in 
future  restrict  ourselves  to  the  southern  plateau,  of  which  the  Kuen- 
lun  mountains  are  the  northern  boundary,  and  which  is  so  intimately 
connected  in  its  physical  relations  with  the  Himalaya. 

Before  proceeding  with  our  examination  of  the  structure  of  the 
Early  attempta  at  gene-  Himalaya-Tibetan  region,  it  will  be  conve- 
ralisation.  nient  to  pass  in  review  the  different  theories1 

that  have  been  advanced  in  regard  to  its  systematic  geography, 
iinco  a  complete  understanding  as  to  what  has  been  done  in  this 
direction  will  enable  us  to  arrive  at  some  conclusion  as  to  what 
remains  to  be  done.  Captain  Herbert,  who  conducted  the  mineralo- 

gical  survey  of  the  Him&layan  country 
M  *  between  the  Kali  and  the  Satlaj  in  1818,  was 

the  first  who  attempted  to  give  a  general  account  of  its  physical 
characteristics.  His  description2  was  intended  to  serve  as  an  intro¬ 
duction  to  his  geological  account  of  the  Himalaya,  as  well  as  to  be 
a  distinct  contribution  to  general  geography  ;  the  existing  works  on 
the  subject  “  being  singularly  deficient  in  details,  as  well  as  errone¬ 
ous  in  the  fow  that  are  given.”  His  idea  of  the  country  north  of 
India  wras  apparently  derived  only  from  maps.  He  describes  it  as  a 
large  central  space  strongly  marked  by  the  feature  that  it  was  little 
intersected  by  rivers,  whilst  from  its  sides  flowed  the  streams  which 
united  to  form  the  greatest  rivers  in  the  world.  As  the  source  of 
every  river  must  be  higher  than  any  other  part  of  its  course,  ho 
inferred  that  the  zone  in  which  those  rivers  originated  must  be 
higher  than  tho  plains  through  which  they  flowed  to  seek  the  ocean, 
and  that  tho  entire  central  tract  itself  was  completely  surrounded  by 
lofty  mountains.  He  considered  the  upper  beds  of  the  Brahmaputra 

1  For  n  brief  summary  of  these  theories  see  Mr.  C.  R.  Markham’s  ‘  Memoir  ofl 
Indian  Surveys, ’  p.  341,  i  J,  At.  Soc,  Bvi.,  XI.,  Pt.  I.,  p.  x. 
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and  the  Satlaj  as  forming  part  of  the  barrier  zone  which  surrounds 
the  central  tract,  and  not  as  a  part  of  the  plateau  itself.  He 
further  showed  that  the  true  “  line  of  boundary  is  undoubtedly  the 
chain  of  water-heads,  and  that  this  is  by  no  means  synonymous  with 
the  line  of  greatest  elevation.”  At  first  view  the  arrangement  of 
the  mountain  masses  in  the  tract  between  the  Kili  and  the  Satlaj 
appeared  to  be  irregular  and  confused,  but  by  tracing  the  courses  of 
the  riven  and  their  tributary  streams,  a  clue  was  found  to  lead  the 
observer  out  of  this  labyrinth.  “  By  connecting  their  sources  and 
by  following  out  the  devious  windings  of  the  several  feeden,  an  idea 
is  obtained  of  the  extent,  the  direction,  and  the  connection  of  the 
several  ranges.  *  *  *  Instead  of  a  succession  of  parallel  and  continu¬ 
ous  ranges  running  south-east  to  north-west,  and  rising  one  behind 
the  other  in  regular  array  and  increasing  elevation  till  the  series 
is  closed  in  the  farthest  distance  by  the  line  of  snow-clad  peaks,  we 
see  only  one  continuous  range  of  any  extent  forming  an  irregularly 
curved  line  which  bends  round  the  tract,  commencing  on  the  north¬ 
east  angle,  and  with  a  north-westerly  direction,  which  it  gradually 
alters  to  a  south-easterly  one  on  the  south-west  angle,  and  latterly 
due  south  just  before  it  is  lost  in  the  plain  country.  This  range 
forms  one  of  the  boundaries  of  the  basin  of  the  Satlaj  which  bends 
around  the  convex  side,  while  within  its  concavity  are  contained  the 
numerous  sources  of  the  Ganges.”  This  he  called  the  Indo-Gnn- 
getic  chain,  “  a  ramification  of  that  more  extensive  line  of  water- 
heads  which  would  exclude  from  the  central  plateau  all  the  mountain 
tract  watered  by  the  Sanpu  and  the  Indus  as  well  as  by  the  Ganges. 
Next  in  extent  are  the  two  principal  ramifications  separating  the 
basin  of  the  Jumna  from  that  of  the  Ganges,  and  the  basin  of  the 
latter  from  that  of  the  Kali.  From  these  two  principal  ramifica¬ 
tions  proceed  a  number  of  minor  ones  which,  but  for  the  assistance 
derived  from  a  study  of  the  course  of  the  rivers,  would  almost  bid 
defiance  to  any  analysis.  Transverse  ridges,  several  thousand  feet 
higher  in  elevation,  ramify  from  the  Indo-Gangetic  chain  towards 
the  Ganges  basin,  and  a  line  or  plane  connecting  their  summits 
would  be  that  of  the  greatest  elevation,  which,  however,  has  no 
connection  with  the  disposition  of  the  wuter-heods.  It  is  a  fact  that  in 
a  line  of  500  miles  two  summits  are  found  exceeding  five  miles  in 
perpendicular  height,  not  isolated,  but  conneoted  to  appearance  by  a 
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regular  aeries  of  peaka  of  very  little  inferior  elevation.  If  we 
confined  ourselves  to  heights  of  21,000  feet,  we  should  find  a  connected 
line  of  peaka  extending  over  1,000  miles ;  that  is,  one  apparently 
without  breaks,  but  in  reality  connected  only  through  the  line  of 
water-heads  from  which  they  ramify.  Whether  the  word  ‘  line’  or 
*  plane  ’  is  used,  the  idea  of  considerable  breadth  must  be  conceded, 
and  in  that  case  its  surface  would  be  very  irregularly  studded  with 
peaks,  and  in  this  way  it  may  be  said  to  be  parallel  to  the  common 
boundary  of  mountain  and  plain  land,  and  to  intersect  instead  of 
bounding  the  river  districts.”  The  above  summary  gives  a  retnmi  of 
Herbert’s  speculations  on  the  physical  structure  of  the  Himalaya. 
His  errors  were  those  of  his  time,  when  the  knowledge  even  of 
descriptive  geography  was  in  its  infancy.  He  was  unable  to  recognise 
the  unity  of  the  great  central  mass  and  its  bulwarks,  and  was  wrong 
in  saying  that  the  groups  of  snowy  peaks  intersected  the  river  basins, 
when,  in  fact,  they  bound  the  drainage  area,  and  are  the  determining 
causes  of  its  existence.  Still  Herbert  is  to  be  remembered  as  the 
first  who  attempted  to  give  a  systematic  account  of  the  Himalaya 
aa  a  whole,1  and  is  therefore  worthy  of  a  prominent  place  in  this 
brief  notice  of  its  geography. 


Next  to  Herbert  comes  Hodgson,  who  in  an  admirable  article  in 

„  ,  the  Asiatic  Society’s  Journal2  also  alludes  to 

Hodgson*  J 

the  difficulty  experienced  by  a  traveller  in 

the  Himalaya  in  getting  “  rid  of  that  tyranny  of  the  senses  which 
so  strongly  impresses  almost  all  beholders  of  this  stupendous  scenery 
with  the  conviction  that  it  is  a  mighty  maze  without  a  plan.”  His 
first  step  towards  freedom  was  his  grasping  the  fact  “  that  the  vast 
volume  of  the  Himalayan  waters  flows  more  or  less  at  right  angles 
to  the  general  direction  of  the  Himalaya,  but  so  that  the  num¬ 
berless  streams  of  the  mountains  are  directed  into  a  few  grand 
rivers  of  the  plains  either  at  or  near  the  confines  of  the  two 
regions.”  Secondly,  a  study  of  the  river  systems  like  the  “Sapt 
Gandaki”  and  the  “ Sapt  Kausiki”  urged  him  “to  discover,  if 
possible,  what  cause  operated  this  marked  convergence  of  innumer¬ 
able  transverse  parallel  streams,  so  as  to  bring  them  into  a  series  of 
distinct  mam  rivers.”  Thirdly,  he  found  that  “the  transcendant 


*  Neither  Moorcroft,  Vigne,  Jacqnemont,  Hooker,  Shaw,  Henderson,  nor  Bellew 
attempt  any  description  0f  the  Himalaya  as  a  whole.  »  J,  At.  Soe.  Sen., 

XVIII.,  Pt.  IL,  p.  761. 
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elevation  and  forward  position,  at  right  angles  to  the  line  of  ghAis  of 
the  great  snowy  peaks,  presented  that  casual  agency  :  the  remotest 
radiating  points  of  the  feeders  of  each  great  river  being  coincident 
with  the  successive  loftiest  masses  belonging  to  the  entire  extent  of 
the  Himalaya.”  The  great  peaks  bound  and  do  not  intersect  the 
principal  Alpine  river  basins,  as  Herbert  had  thought,  and,  by 
so  bounding,  create  the  basins,  whereas  their  intersection  would 
destroy  them.  Hodgson’s  Himdlaya  proper  is  the  ghAt  line  or 
watershed  between  Tibet  and  India,  and  the  watershed  between  the 
valleys  of  the  Indus  and  Sanpu  and  the  great  plateau  is  called  by 
him  the  Nyenchhen  Thangla  chain.  The  cause  of  the  convergence 
of  the  various  streams  which  form  the  great  rivers  upon  or  near  the 
verge  of  the  plains  is  shown  by  him  to  be  “the  superior  elevation  of 
the  lateral  barriers  of  these  river  basins,  between  which  there  are 
synclinal  slopes  of  such  decided  preponderance  that  they  overrule  the 
effect  of  all  other  inequalities  of  surface,  how  vast  soever  the  latter  may 
sometimes  be.”  These  lateral  barriers  are  crowned  by  the  great 
peaks  which  stand  forth  from,  the  watershed  and  send  forth  south¬ 
ward  ridges  proportionally  immense.  Equally  effective  with  the 
divergent  power  of  these  peaked  ridges  is  the  convergent  power  of 
two  ridges  upon  the  single  contained  river  basin.  “  The  synclinal 
lines  from  the  inner  faces  of  the  two  adjacent  ridges  draw  the  waters 
together,  and  because  these  ridged  peaks  are  the  loftiest  masses  of 
the  entire  mountains,  the  effect  of  all  other  masses,  even  that  of  the 
spine  of  HimAchal  or  the  ghat  line  of  the  snows,  is  overruled  or 
modified,  so  that  in  the  most  rugged  region  on  earth  a  very  limited 
series  of  distinct  main  rivers  appear  in  the  plains  from  innumerable 
independent  Alpine  feeders.”  We  may  assume  that  where  the 
loftiest  peaks  occur,  there  is  a  proportionate  intumescence  of  the 
general  mass,  and  therefore  that  these  grand  peaknerowned  ridges 
determine  the  essential  character  of  the  aqueous  distribution  along 
the  entire  line.  A  further  proof  is  adduced  from  the  fact  that  the 
lower  rivers,  which  take  their  rise  in  the  middle  region,  do  not 
show  this  unitizing  principle,  such  as  the  BAgmati  and  RAmganga. 
With  regard  to  the  mountain  systems,  Hodgson  divides  them  into 
the  lower,  central,  and  upper ;  sub-dividing  the  first  into  thi  sand¬ 
stone  range  with  its  contained  Duns  or  MAris,  the  BhAbar  or  sal 
forest,  and  the  Tarai.  The  lower  region  extends  from  the  level  of  the 
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plains  to  4,000  feet  above  the  level  of  the  sea;  the  central  region 
from  4,000  to  10,000  feet ;  and  the  upper  region  to  the  watershed 
or  ghat  line :  divisions  which  fairly  correspond  with  the  distribution 
of  both  organic  life  and  inorganic  matter.  Though  unable  to  follow 
Mr.  Hodgson  in  all  his  theories  and  the  deductions  that  he  draws 
from  them,  credit  must  be  given  for  his  recognition  of  the  position 
of  the  great  mountain  masses  in  regard  to  the  alpine  river  basins 
and  for  his  appreciation  of  the  influence  of  climatic  conditions  on 
the  animal  and  vegetable  world. 


Captain  (now  General)  R.  Strachey,  in  bis  paper  on  the  Physical 

Geography  of  the  Provinces  of  Kumaon  and 
Captain  R.  Strachey.  Garhwil,  read  before  the  Royal  Geographical 

Society1  in  1851,  pointed  out  distinctly  for  the  first  time  that  the 
Himalaya  was  in  truth  the  broad  mountainous  slope  of  the  great 
Tibetan  table-land  descending  to  the  plains  of  Northern  India, 
while  a  slope  of  corresponding  character  descending  to  the  north  is 
known  as  the  Kuen-lun.  He  remarks  that  the  great  peaks  in 
Kumaon  and  Gfcrhwil  “a/e  not  found  on  a  continuous  ridge,  but  are 
grouped  together  in  masses  that  are  separated  one  from  the  other 
by  deep  depressions,  through  which  flow  the  streams  that  drain 
those  parts  of  the  mountains  that  are  immediately  contiguous  to  the 
north.”  To  the  east  the  same  sort  of  arrangement  obtains,  but  to  the 
west  it  is  much  less  distinct.  The  river-beds  to  within  a  distance  of 
ten  miles  in  a  direct  line  from  the  snowy  peaks  seldom  exhibit  a  rise 
of  more  than  four  or  five  thousand  feet ;  but  when  we  cross  “the  line 
on  which  the  great  peaks  are  situated,  the  ascent  very  rapidly 
increases,  and  a  very  few  miles  carries  the  river-bed  up  to  an  altitude  of 
nine  or  ten  thousand  feet ;  thus  showing  that  the  sudden  increase  of 
height  of  the  mountains  along  this  line  is  not  confined  to  the  peaks 
alone,  bat  is  a  general  elevation  of  the  whole  surface.”  Dr.  Thomson* 

substitutes  the  name  cis-Satlaj  Himalaya  for 
Herbert's  Indo-Gangetic  chain,  and  gives  the 
name  trans-Satlaj  Himalaya  to  the  chain  which,  commencing  in 
KailAs,  separates  the  waters  of  the  Satlaj  from  those  of  the  Indas, 
He  refers  to  these  two  great  chains  the  whole  of  the  monntnina 
between  the  Indus  and  the  plains,  and  says  :  “  The  northern  boundary 


Dr.  T.  Thomson. 


.*/•  R •  G.  S.,  XXI.,  p.  57:  adopted  in  Somerville’s  Physical  Geography, 
edition  :  London,  1877,  p.  56  *  Travels,  p.  456, 
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Major  A.  Cunningham. 


of  Tibet  is  formed  by  the  great  chain  north  of  the  Indus,  to  which 
Humboldt  gave  the  name  Kouen-lun” :  and  again,  that  every  part 
of  Tibet  is  traversed  by  mountains  having  their  origin  either  in  the 
trans-Satlaj  Himalaya  or  the  Kouen-lun.  So  far  the  unity  of  the 

HimAlaya-Tibetan  region  is  acknowledged 
by  this  distinguished  traveller.  Major  A.  Cun¬ 
ningham1  makes  the  Bara-lacha  range,  which  forms  the  watershed 
between  the  Indus  and  its  five  affluents,  the  continuation  of  the  main 
Himalaya  or  watershed  between  the  Sanpu  and  the  Ganges.  To  the 
south  of  this  lies  two  distinct  and  independent  ranges  stretching  in 
the  same  general  direction  from  south-east  to  north-west,  which  he 
«a11«  the  mid-HimAlaya,  or  Pir  PanjAl,  and  the  outer  or  sub-HimA- 
laya,  leaving  the  name  SiwAlik  unchanged  for  the  lowermost  sand¬ 
stone  ranges.  Beyond  the  HimAlaya  the  same  system  of  parallel 
chains  is  observed,  comprising  at  least  three  distinct  ranges  of  moun¬ 
tains,  which  Cunningham  proposes  to  call  the  trans-HimAlayan,  or 
that  which  divides  the  head  waters  of  the  Satlaj  from  those  of  the 
Indus  and  extends  to  the  western  limits  of  Bongdo  and  As  tor  ; 
second,  the  KailAs  or  Gangri  range  which  runs  through  the  midst  of 
Western  Tibet  along  the  right  bank  of  the  Indus  to  its  confluence 
with  the  Shayok ;  and  third,  the  trans-Tibetan  range,  also  called 

Bolor  and  KArakoram.  These  distinctions  are 
however,  purely  local  and  geographical  and 
are  so  far  convenient  and  to  be  accepted.  Captain  H.  Strachey,  in 
his  paper2  on  the  Physical  Geography  of  Western  Tibet,  shows  us  that 
the  Indian  watershed  is  not  the  Great  HimAlaya  as  seen  by  the  Indian 
observer,  but  is  found  in  a  succession  of  valley  heads  much  depressed 
■and  penetrating  that  mass  to  such  a  depth  that  the  passes  from  India  to 
Tibet  are  never  visible  from  any  station  fairly  south  of  the  perpe¬ 
tual  snow.  The  Turkish  watershed  divides  the  waters  of  Tibet  from 
those  of  TuriristAn,  including  Khoten  and  HAshgar.  “  The  general 
plan  of  the  mountain  system  of  Western  Tibet  appears  to  consist  of 
a  series  of  parallel  ranges  running  right  across  the  breadth  of  the  table¬ 
land  in  a  direction  so  extremely  oblique  to  the  general  extension  of  the 
whole  as  often  to  confound  the  one  with  the  other,  or  to  convert  the 
transverse  direction  to  a  longitudinal  one.  Short  transverse  uecks 
connecting  the  main  ranges  in  some  parts,  and  cross  fissures  cutting 
*  Laddk.  p.  41.  *  London.  1S54. 


Captain  H.  Strachey. 
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Sir  H.  Bawlinson. 


through  thorn  in  othen,  together  with  projecting  spars  of  a  secondary 
order,  will  suffioe  to  convert  the  supposed  primary  arrangement 
into  all  the  existing  variety  of  valley  and  drainage.**The  great  snowy 
peaks  lying  mostly  on  the  terminal  butt-ends  of  the  primary  ranges, 
sometimes  widened  by  lateral  spurs  ;  and  the  Tibetan  passes  crossing 
the  low  connecting  links,  whose  alignment  forms  the  main  watershed, 
but  not  the  main  mountain-crest.’'  Sir  H.  Bawlinson1  recognises 

the  unity  of  the  entire  mass,  and  writes 
that  the  “  whole  country  between  India  and 
Tartary  may  be  considered  as  a  broad  mountain  range,  the  Himalaya 
forming  the  southern  crest,  and  the  Kuen-lun  the  northern.  The 
direction  of  this  range  is  from  east  to  west,  trending  to  the  north¬ 
ward,  while  the  parallel  chain  which  bounds  Siberia  to  the  south, 
and  the  outer  crest  of  which  is  the  Tian-shAn,  trends  somewhat  to 
the  south ;  so  that  at  a  short  distance  to  the  west  of  YArkand  and 
KAshgar  the  great  interior  depression  of  Chinese  Tartary  terminates, 
and  the  bounding  ranges  coalesce  in  the  elevated  table-land  of  PAmlr.” 

We  have  now  come  to  the  theory  set  forth  by  Mr.  Trelawny 

.  Saunders,*  Geographer  to  the  India  Offioe, 

Mr.  Saunders  theory.  ,.  ,  ,  , 

according  to  whom  the  summit  of  the  Hima¬ 
laya  consists  of  a  double  range  of  peaks  enclosing  a  series  of  valleys 
running  parallel  to  the  axis  of  the  mass,  and  which  he  would  call 
the  northern  and  southern  Himalaya  respectively.  The  first  of 
the  two  forms  the  water-parting  between  the  Ganges  basin  and 
that  of  the  Sanpu.  To  the  latter  must  be  assigned  nearly  all  the 
great  snowy  peaks  which  are  seen  from  the  plains  of  India, 
and  which  are  separated  from  the  former  by  the  valleys  already 
mentioned.  These  valleys  are  comparatively  elevated,  and  at 
length  burst  through  the  southern  range  by  intersecting  gorges. 
Both  Herbert  and  Hodgson  are  set  aside,  and  the  great  peaks  are 
described  as  forming  a  chain,  broken  at  intervals  by  intersecting 
gorges.  “  The  upper  valleys  of  the  Sanpu,  the  Satlaj,  and  the 
Indus  appear  to  form  a  huge  elevated  trough  separating  the 
Himalaya  from  the  northern  part  of  the  table-land  of  Tibet  and  from 
the  snowy  range  into  which  the  table-land  contracts  at  its  western 
end.”  This  range  is  crossed  by  the  Muztagh,  Kdrakoram,  and 

1  England  and  Russia  in  the  East :  London,  1875,  p.  236.  *  Sketch  of  the 

Mountains  and  Rirer  Basins  of  India :  London,  1870. 
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and  Changchenmo  passes,  and  is  remarkable  for  the  great  length  of 
its  glaciers  and  the  great  height  of  its  peaks.  Hie  Indus  forms  its 
southern  base  as  well  as  the  northern  base  of  the  Himalaya.  The 
Indus,  Satlaj,  and  Sanpn,  “  are  the  only  riven  which,  washing  the 
northern  base  of  the  HimAlaya  in  channels  parallel  to  the  range, 
break  through  the  entire  breadth  of  the  range  and  water  the  plains 
at  its  southern  base."  The  eastern  base  of  the  mountainous  highland 
of  Tibet  is  marked  by  the  Min  river,  and  on  the  north-east  the  slope  is 
defined  by  the  basin  of  the  Hoang-ho.  From  the  latter  river  west* 
ward  to  the  MuztAgh  the  Kuen-lun  mountains  descend  to  the  plains 
of  Gobi  from  the  northern  edge.  These  unite  with  the  HimAlaya, 
Pamir,  and  Hindu  Kush  in  the  lofty  peak  or  knot  called  Pushtrkhar 
or  TAghdambash.  The  accompanying  map,  prepared  by  Mr.  Saunders 
for  Mr.  C.  R.  Markham’s  Memoir  on  the  IndiAn  Surveys,  will 
illustrate  better  than  any  further  quotations  his  views  on  the  subject 
of  the  relations  of  the  great  mountain  systems,  as  well  as  serve  our 
own  purpose.  Mr.  Markham1  divides  the  HimAlayan  system  into 
Mr  Markh  three  great  culminating  chains,  which  he  calls 

the  inner,  central,  and  outer,  running  more 
or  less  parallel  to  each  other  from  the  gorge  of  the  Indus  to  that  of 
the  Dihong.  “  The  lofty  region  of  Great  Tibet  lies  mainly  between 
the  inner  and  outer  range,  with  the  central  chain,  whence  most  of 
the  rivers  of  Northern  India  take  their  rise,  running  through  its 
length."  The  western  extremity  of  his  inner  and  most  northern 
range  is  the  KArakoram,  which  separates  the  Indus  valley  from  the 
affluents  of  the  Lob-nor  system,  and  the  eastern  section  is  the  Gangri 
mountains  of  the  map,  the  Nyenchhen  Thangla  of  Hodgson  and 
Ninjinthangla  or  Nyenchhen-tang-Ia  of  Markham,  which  commences 
in  peak  or  knot  called  KailAs.  Parallel  to  the  northern  range  runs 
the  central  range,  the  eastern  section  of  which  commences  at  the 
Mariam-la  pass  near  the  KailAs  peak.  “  Here  a  comparatively  low 
saddle  connects  the  northern  and  central  ranges  and  separates 
the  valley  of  the  Satlaj  from  that  of  the  Brahmaputra.  To  the  east* 
ward  the  northern  side  of  the  central  chain  forms  the  southern 
watershed  of  the  Brahmaputra,  whilst  on  its  southern  slopes  are  the 
sources  of  many  important  rivers,  which,  forcing  their  way  through 
the  southern  chain  of  the  HimAlaya,  eventually  join  the  Ganges  or 

1  Tibet,  p.  xxiii.,  1876. 
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the  Brahmaputra.”  The  soathern  chain  is  mode  np  of  the  series  of 
snowy  peaks  which,  to  the  east,  overhang  Nepdl,  Sikkim,  and  Bhutan. 
Thus,  Mr.  Markham  is  at  one  with  Mr.  Sanndere  in  his  theory 
as  to  the  Himalayan  system,  only  substituting  the  terms  “  inner 
or  northern,  central  and  outer  or  southern,”  for  the  terms  “Gangri, 
northern  and  southern  Himilaya,”  used  by  Mr.  Saunders. 

A  writer  in  the  Calcutta  Review1  has  taken  objection  to  the 

creation  of  the  southern  chain,  which,  “being 
1  Revim.  ° 

occasionally  intersected  by  rivers  of  more 

remote  origin,  is  not  a  chain  at  all,  but  a  series  of  spun  running 

southwards  from  an  extended  line  of  elevation  more  to  the  north;  in 

the  neighbourhood  of  which  the  said  rivers  rise.”  He  also  suggests 

for  the  whole  system  the  name  Indo-Tibetan,  correctly  urging  that 

it  is  undesirable  to  give  to  the  whole  a  name  which  belongs  only  to 

a  part.  He  prefers  simply  to  lay  down  two  lineB  of  watersheds,  the 

northern  corresponding  for  the  most  part  with  Mr.  Markham’s  inner 

range,  and  the  southern  extending  from  Chilis  by  the  Zoji-la, 

Baralacha,  Niti,  and  No  passes  to  the  Laghalangla  above  Shikatse. 

He  then  examines  the  river  basins  and  shows  that  Hodgson’s  theory 

regarding  them  is  in  accordance  with  facts  ;  that  these  basins  derive 

much  of  their  water  from  certain  prominent  peaks  which,  standing 

in  advance — that  is,  southwards  of  the  watershed — are  connected 

with  it,  and  from  which  ridges  with  dependent  spurs  project,  that 

serve  as  lateral  barriers  to  the  basins.  “  The  preponderating  synclinal 

slopes  of  the  ridges  and  spurs  which  overrule  the  effect  of  all 

other  intervening  inequalities  of  surface,  however  vast,  cause  the 

several  groups  of  mountain  streams  between  them  to  converge  till 

they  unite  and  constitute  a  main  river  near  the  edge  of  the  plains.” 

This  is  practically  Hodgson’s  law  re-affirmed  in  the  full  light  of  all 

that  modern  research  has  shown  us  regarding  the  geography  of 

Tibet,  the  K&rakoram  and  Kdshgar,  a  terra  incognita  to  our  early 

writers. 

Both  Mr.  Markham  and  Mr.  Saunders  have  issued  rejoinders 
Rejoinders  of  Mr.  Mark*  ^he  criticisms  in  the  Calcutta  Review  in 
ham  and  Mr.  SaundSn.  two  articles  in  the  Geographical  Magazine .* 

1  January,  1877,  p.  145.  »  By  Mr.  C.  R.  Markham  in  May,  1877,  and  Mr. 

(wanders  m  July,  1877,  Geo.  Mag.  IV,  113, 173,  London.  The  other  matters  in  con tre* 
▼erey  between  the  reviewer  and  Mr,  Markham  are  omitted  as  foreign  to  the  subject 
w  this  notice. 
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Mr.  Markham  chiefly  confines  himself  to  a  defence  of  his  use  of  the 
word  *  chain*  as  applied  to  a  series  of  culminating  ridges,  whether  riy  ers 
force  their  way  through  its  gorges  or  not ;  but  Mr.  Saunders  goes  more 
fully  into  the  entire  question  at  issue  between  Him  and  the  reviewer, 
and  supports  his  arguments  by  a  re-statement  of  his  views  on  the 
physical  geography  of  the  entire  Him&laya^Tibetan  system.  For 
this  purpose  he  draws  largely  on  his  “  Sketch  of  the  Mountains 
and  River  Basins  of  India,**  already  noticed,  in  which  the  theory 
of  the  southern  chain  of  snowy  peaks  was  first  developed ;  and 
whether  we  agree  with  his  deductions  or  not,  we  must  consider  his 
summary  as  a  valuable  contribution  to  our  knowledge  of  the 
subject.  He  recapitulates  the  arguments  in  favour  of  considering 
the  line  of  snowy  peaks  a  southern  chain,  and  concludes  that 
they  are  entitled  to  that  name,  “  (1)  as  the  culminating  summit 
of  the  southern  or  Indian  slope  ;  (2)  as  the  common  origin  of  a 
succession  of  rivers ;  (3)  as  out  off  from  the  northern  range  by  a 
succession  of  remarkable  valleys,  sometimes  very  long,  sometimes 
very  deep,  and  sometimes  very  broad  and  flat,  and  all  containing 
considerable  rivers  running  parallel  to  the  chains  which  they  divide.’* 
He  objects  to  the  inclusion  of  the  mountain  ranges  on  both  sides 
of  the  troughs  of  the  Indus  and  Sanpu  under  the  term  Himalaya, 
the  northern  watershed  of  those  rivers  composing  the  contreforts, 
buttresses  and  slopes  or  escarpments  of  the  great  central  plateau  which 
they  uphold  and  from  which  they  cannot  be  separated.  The  table¬ 
land  is  Tibetan ;  therefore  its  southern  slope  cannot  be  called  Himala¬ 
yan.  The  remaining  portion  of  Mr.  Saunders’  article  will  be  noticed 
as  we  proceed. 


The  latest  contribution  to  the  physical  geography  of  the  Himilaya 


Mr  Blanford. 


is  to  be  found  in  Mr.  H.  Blanford’s  Manual1 
and  Mr.  W.  Blanford’s  introduction1  to 


the  “  Manual  of  the  Geology  of  India.”  In  the  latter  work, 
which  may  presumably  be  taken  as  giving  Mr.  W.  Blanford’s 
conclusions  on  the  subject^  he  considers  the  Himalaya  to  form  a 
curved  belt  of  mountains  with  their  convexity  to  the  southward 
which  mark  the  southern  scarp  of  the  Tibetan  plateau  as  the 

1  Physical  Geography  for  the  nae  of  Indian  Schools,  Calcutta.  *  Calcutta, 

1879, 1.,  iz.  It  shouldbe  remembered  that  the  term,  ‘range’,  is  used  here  for  geological 
purposes  which  are  not  always  the  same  as  those  intended  by  geographers,  Its 
precise  meaning  depends  on  the  context. 
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Kuen-lun  define  the  northern.  The  western  terminal  portion  of  the 
Himalayan  chain  comprises  a  number  of  great  ranges  variously 
named.  It  is  doubtful  whether  any  of  these  “should  be  considered 
the  prolongation  of  the  main  Himalayan  axis,  although,  if  any  be 
really  a  continuation  of  the  Himalaya  proper,  it  is  either  the  Pir 
Panjal  or  the  Zanskar  range.”  Geological  considerations  would 
lead  him  to  suppose  that  “  the  main  range  commences  on  the  west¬ 
ward  in  the  Dhauradhar  near  Dalhousie,  and  extends  to  the  east- 
south-east  till  it  rises  into  the  main  snowy  range  of  the  north¬ 
west  HimAlaya.  Many  geographers  distinguish  two  parallel  ranges 
from  the  neighbourhood  of  Simla  to  the  eastward ;  the  snowy 
range  proper,  formed  of  the  highest  peaks  (Saunders’  theory),  and 
a  more  northern  ridge,  forming  the  watershed  between  the  Tibetan 
plain  and  the  rivers  running  to  the  plains  of  India.  Others  consider 
the  latter  to  be  the  true  Him&layan  range,  and  look  on  the  higher 
peaks  as  belonging  to  the  spurs  between  the  rivers  flowing  from 
that  range.  It  is  certain  that  the  great  peaks,  such  as  Nandadevi, 
Ac.,  are  separated  from  each  other  by  deep  valleys,  through 
which  flow  streams  coming  from  the  northern  range,  and  that, 
although  the  peaks  of  the  latter  are  inferior  in  elevation,  the 
passes  by  which  it  is  traversed  are  muoh  higher ;  but  it  has  not 
yet  been  ascertained  whether  the  great  peaks  are  on  the  strike  of 
any  continuous  band  of  rock,  or  whether  they  merely  consist 
of  hard  nuclei  left  undenuded.”  There  is  little  doubt  that,  until 
the  geologist  is  able  to  assist  us,  the  question  whether  the  line  of 
snowy  peaks  should  be  considered  a  true  chain  or  merely  spurs 
from  the  main  water-parting  must  be  left  undecided.  Though  year 
by  year  fresh  materials  are  added  to  our  stock  of  knowledge  regarding 
the  Himalaya,  they  are  yet  too  imperfect  for  us  to  offer  little  more 
than  a  suggestion  as  to  the  views  that  should  be  adopted  regarding  its 
structure.  A  glance  at  Mr.  Saunders’  map  will  show  us  the  vastness 
of  the  subject,  and  that  the  Himalaya  of  Kumaon  and  Garhw&l, 
with  which  we  are  more  immediately  concerned,  is  but  a  very 
small  portion  of  the  great  girdle  of  snowy  peaks  that  uphold  between 
them  the  elevated  plateau  of  Tibet.  Herbert  showed  us  that  this 
girdle,  as  seen  from  the  plains  of  India,  is  not  a  continuous  line  of 
parallel  ranges  rising  one  behind  the  other,  and  increasing  in  eleva¬ 
tion  until  the  series  is  closed  in  the  farthest  distance  by  the  line  of 
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snow-dad  peaks ;  bat  that  these  peaks  or  groups  of  peaks  are 
ramifications  from  the  line  of  water-parting  which  itself  is  lower  than 
the  line  of  greatest  elevation.  Hodgson  subsequently  explained  the 
influence  of  these  groups  of  peaks  on  the  river-systems,  and  Captain 
Strachey  showed  us  that  the  Himalaya  was  the  southern  slope  of 
the  Tibetan  plateau  as  the  Kuen-lun  formed  its  northern  slope. 
These  are,  broadly,  the  more  important  additions  to  our  knowledge 
of  the  physical  geography  of  the  Himalaya  that  have  been  made  of 
late  years.  To  our  mind  the  recognition  of  the  unity  of  the  entire 
HimAlaya-Tibetan  system  is  the  most  important  of  them  all,  and  that 
alone  which  will  lead  to  practical  results.  The  division  of  the 
Himalaya  into  ranges  may  be  allowed  as  a  matter  of  convenience,  but 
should  not  be  permitted  to  cloud  the  great  fact  that  all  are  but  varia¬ 
tions  in  the  southern  slope  of  the  great  table-land  due  to  the  influ¬ 
ence  of  the  elements  on  the  materials  of  which  they  are  composed, 
and  to  the  disturbing  action  of  subterranean  forces.  We  can  lay 
down  the  line  of  water-parting  and  the  line  of  greatest  elevation 
with  some  precision,  but  must  call  in  the  aid  of  the  geologist  and 
mineralogist  to  distinguish  which  amongBt  the  ranges  is  entitled 
to  be  called  the  real  main  axis  of  the  Himalaya ;  and,  until  their 
labours  are  communicated  to  the  world,  must  rest  contort  with  the 
somewhat  arbitrary  distinctions  afforded  by  the  prominence  or  others 
wise  of  existing  physical  features. 


Seeing  the  misunderstandings  that  have  arisen  from  a  too  loose 

,  use  of  words  and  phrases,  it  will  be  as  well 

Nomenclature 

to  state  here  that  we  adopt  the  word  *  water- 
parting  ’  to  represent  the  ridge  which  separates  the  flow  of  water  on 
either  side  of  a  range  of  hills.1  The  word  1  range  ’  will  indude  a 
series  of  mountains  or  hills  continuing  in  one  direction  along  a 
common  axis,  whether  broken  by  chasms  or  not ;  and  the  word  ‘spur-* 
will  be  used  of  a  ramification  from  a  range,  whether  connecting  it 
with  another  range  or  sinking  gradually  into  a  plain. 


The  great  mountain  chain  lying  between  Tibet  and  the  plains  of 
India  is  generally  known  to  the  natives  of  India  by  the  term  pakdr 
(mountain),  to  which  they  prefix  the  local  name  where  such  exists. 

1  The  use  of  this  word  in  this  sense  is  one  of  the  subjects  of  controversy 
between  the  Calcutta  reviewer  and  Mr.  Markham.  The  former  (p.  147,  note) 
objects  that  the  old  word '  water-shed  ’  is  sufficient. 
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The  more  educated  give  the  name  Him&chal1  (snowy-range)  or 
Him&laya  (abode  of  snow)  to  the  snow-covered  ranges ;  whilst  Euro¬ 
peans  popularly  include  under  the  name  Himalaya  the  entire  moun¬ 
tainous  region  lying  between  the  gorge  of  the  Brahmaputra  on  the 
east  and  that  of  the  Indus  on  the  west,  and  between  the  upper 
valleys  of  the  same  rivers  on  the  north  and  the  plains  of  India  on  the 
south.  A  first  glance  at  any  good  map  will  convince  us  of  the 
general  unity  of  the  physical  relations  of  tbe  range  within  the 
limits  commonly  assigned  to  the  Himalaya,  whilst  a  closer  examina¬ 
tion  will  induce  us  to  include  much  more.  For  our  part  we  accept 
the  popular  definition  of  the  Himalaya  as  extending  from  the  gorge 
of  the  Indus  on  the  west  to  that  of  the  Brahmaputra  on  the  east, 
and  from  the  upper  courses  of  the  main  branches  of  those  rivers 
on  the  north  to  the  plains  of  India  on  the  south,  speaking  of  its 
connections  beyond  those  limits  as  the  western  and  eastern  extensions 
respectively. 


Ethnical  sketch. 


It  will  materially  aid  the  reader  if  we  further  preface  our  remarks 

with  a  short  description  of  the  ethnical  and 
political  divisions  of  its  surface,  and  of  the 
regions  in  immediate  contact  with  it.  We  have  arrived  at  some  idea 
of  the  physical  relations  of  the  tract  itself,  and  shall  now,  at  the  risk 
of  being  thought  diffuse,  endeavour  to  trace  the  ethnical  affinities  of 
its  inhabitants.  Commencing,  then,  with  the  plain  on  the  south,  we 
find  the  provinces  of  British  India  flanking  the  foot  of  the  Himalaya 
along  its  entire  length  from  the  96th  to  the  72nd  meridian  of  east 
longitude.  Following  the  direction  of  the  Himalaya  from  east  to 
west,  we  find  in  Upper  Asam  a  number  of  tribes  speaking  different 
languages  and  dialects,  and  so  intermixed  and  blending  the  one  into 


1  The  word  Himichal  (fwrro)  is  derived  from  two  Sanskrit  words,  ‘  him a’ 
(snow)  and  ‘ aokala ’  (mountain),  meaning  ‘snowy-mountain’  or  *  snowy-range. 
Similarly  the  word  Himalaya  (  )  is  derived  from  '  Kima ’  and  ‘  alaya' 

(abode),  meaning  the  ‘home’ or  ‘abode  of  snow.’  The  proper  pronunciation  is 
therefore  Him-i-lay-a,  not  Him-a-lAy-a  as  commonly  obtains.  The  plains-men  speak 
of  the  Simla-jxiAdr,  the  Mansuri-jNiAdr,  and  sometimes  of  the  snowy-range  as  the 
barf  (ice)-paWr.  “The  people  south  of  the  Him&Iaya  in  NepAI  call  all  snowy 
mountains  langar ,  by  which  they  mean  tbe  highest  points.  They  call  the  peaks 
that  have  no  snow  baiyang,  and  the  low  ground  under  the  said  banjang  they  call 
phedi.  The  term  Himalaya  is  not  used  by  uneducated  people,  who  only  talk  of 
the  snowy  mountains  as  ‘  barf  ini  Tangar,' — G.  T.  S.  Jtcp..  1872.  p.  4G. 


OF  THE  NORTH-WESTERN  PROVINCES. 


IT 


the  other  that,  beyond  a  mere  cursory  description,  their  classification 
cannot  be  attempted  here.  In  the  extreme  north-east  they  are 
plains  of  Asim  ud  allied  with  or  are  members  of  the  tribes  inha- 
Deng*^  biting  the  neighbouring  hills,  of  whom  more 

will  be  said  hereafter.  They  speak  a  language  having  an  affinity 
with  the  great  Barma-Tibetan  group,  and  are  mere  pagan  savages. 
Along  either  side  of  the  Brahmaputra  in  its  course  through  the  valley 
we  find  the  settled  tribes  of  Asim  speaking  a  language  akin  to  Bcng&li. 
Though  differences  exist  they  so  closely  resemble  in  habits  and 
character  the  people  of  the  conterminous  parts  of  Bengal  that  it  is 
difficult  to  draw  a  strict  lino  of  severance  between  them  without 
entering  into  long  historical  and  ethnical  discussions  quite  out  of 
place  here :  many  that  are  now  Hindu  or  Musalman  Bengalis  in  all 
outward  appearance  can  be  shown  to  be  converts  in  recent  times 
from  the  pagan  tribes  in  their  neighbourhood  of  unmistakably 
aboriginal  origin.  The  people  of  Bengal,  the  flat  alluvial  plains  of 
which  lie  along  the  lower  courses  of  the  Ganges  and  Brahmaputra, 
exhibit  all  the  features  characteristic  of  a  race  inhabiting  a  region  of 
tropical  heat  and  moisture.  They  are  small  in  stature,  of  dark  com¬ 
plexion,  and  effeminate  in  character,  living  chiefly  on  rice  grown  in 
the  lowlands  subject  to  nm.ual  inundation.  Their  dress  is  of  the 
scantiest  proportions,  consisting  chiefly  of  one  or  two  pieces  of  cotton 
cloth  simply  wrapped  around  their  waist  and  shoulders,  and  not 
wrought  into  any  form  of  garment.  Their  heads  and  feet  are  usually 
left  bare.  Their  houses,  constructed  of  mats,  lie  scattered  amongst  the 
thick  groves  of  bambus  and  palms  that  spring  up  in  wild  luxuriance 
on  the  uncultivated  ground. 

As  we  ascend  the  Ganges,1  we  find  a  drier  climate  with  greater 

contrasts  between  the  summer  and  winter 
Plains  of  Upper  India.  ,  .  ,  , 

temperature,  and  a  taller,  more  manly,  and  more 

robust  race,  of  whose  food  the  millets  and  unleavened  bread  of  wheat, 

barley,  and  other  grains  form  the  principal  element.  Thoir  clothing 

is  more  elaborate  and  warmer  than-  that  of  the  Bengali.  All  wear 

turbans,  and  those  who  can  afford  it  have  short  jackets  fastening  on 

the  right  breast  in  the  case  of  Hindus,  and  on  the  left  breast  in  the 

case  of  Musalmuns.  Their  houses  are  built  of  mud  and  are  either 

1  This  account  of  the  Hindds  in  the  plains  is  partly  based  on  Elphinstone  and 
Notes  by  General  K.  8trachey. 

3 


18 


HIMALAYAN  districts 


tiled  or  thatched  in  the  villages,  but  in  many  of  the  towns  very  small 
bricks  are  used  in  the  construction  of  the  better  class  of  dwellings. 
The  country  is  open  and  unenclosed,  and  almost  the  only  trees  are 
groves  planted  near  towns  and  villages,  with  occasional  patches  of 
dhdk  (Butea  frondosa )  and  babul  ( Acacia  arabica)  jungle.  The  peo¬ 
ple  are  mostly  Hindu  in  religion  and  speak  dialects  of  Hindi.  On 
approaching  the  Satlaj  the  langunge  passes  into  Panj&bi,  also  Sans- 
kritic  in  its  character,  and  we  find  the  religion  of  the  Sikhs  the  seal 
of  the  double  dispensation  of  Brahma  and  Muhammad.1  To  the  west 
of  the  Panjab,  or  country  of  the  five  rivers,  the  religion  of  Isl&tn 
predominates  amongst  a  motley  group  of  tribes  of  very  varied  origin. 
The  name  Hindustan,  which  is  more  correctly  applied  to  the  north¬ 
ern  Gangetic  districts  alone,  may  without  impropriety  be  used  so  as 
to  include  the  entire  tract  below  the  Himalaya.  Intersected  by  the 
innumerable  streams  that  flow  from  the  mountains  above  it,  watered 
by  the  copious  falls  of  periodical  rains,  and  enjoying  a  semi-tropical 
climate,  the  great  unbroken  plain  is  thus  supplied  with  the  two  great 
requisites,  heat  and  moisture,  that  are  the  necessary  and  certain  agents 
for  the  development  of  vegetable  life.  We  naturally,  therefore,  find 
an  agricultural  population  often  in  the  older  settled  parts  extremely 
donsc,  and  attaining  to  no  small  degree  of  civilisation.  Cities 
and  large  towns  are  common,  many  with  a  population  of  over  50,000 
souls  ;  and  the  inhabitants,  without  coming  up  to  a  European 
standard,  enjoy  considerable  wealth.  Literature,  both  indigenous 
and  of  European  origin,  is  cultivated  ;  schools  are  numerous, 
and  the  useful  arts  are  highly  advanced  and  eagerly  followed. 
The  hot  climate  which  induces  a  love  of  repose  and  fertility  of  soil 
which  renders  severe  labour  unnecessary  has,  in  some  measure, 
modified  the  habits  of  patient  industry  which  are  usually  character¬ 
istic  of  an  agricultural  population  ;  but  the  dislike  to  change  which 
marks  those  communities  in  all  parts  of  the  civilised  wcrld  is 
nowhere  more  strikingly  exhibited  than  in  Hindustan.  The  great 
wealth  of  the  country  and  its  open  and  easily  accc  ible  character, 
together  with  the  insuperable  obstacles  to  union  presented  by 
differences  in  race  and  caste,  have,  for  many  centuries,  subjected  it  to 
the  rcitorated  attacks  of  foreigners.  With  very  few  exceptions  all 
truly  national  government  has  ceased  to  oxist ;  and  from  what  little 
» Cunaiugham,  History  of  the  Sikhs-  p.  13. 
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we  know  regarding  it,  the  people  have  small  cause  to  regret  the 
successive  changes  of  masters.  India  has  never  had  in  the  whole 
course  of  its  history  so  strong,  universal,  and  just  a  government  as 
it  has  enjoyed  under  the  British  since  the  memqrable  mutiny  of 
1857.  Englishmen  may  well  point  with  just  pride  to  the  lengthy 
catalogue  of  measures  attesting  true  moral  and  material  progress 
that  have  been  introduced  during  the  last  quarter  of  a  century,  and 
have  been  assimilated  by  the  people  to  such  a  degree  that  the  advance 
— political,  moral,  and  social — mode  has  eclipsed  all  that  had  been 
previously  effected  under  British  rule. 

Taking  the  people  of  the  plains  as  a  whole,  their  clothing  is 

cotton  and  their  food  is  vegetable,  though 
Clothing,  food,  customs.  ° 

Musalmans  and  some  Hindus  eat  meat  and  a 

few  eat  fish.  The  dress  of  the  men,  as  a  rule,  is  white,  though  they 
often  wear  coloured  jackets  ;  the  women,  who  have  no  other  covering 
for  their  heads  than  a  corner  of  the  cloth  that  they  wrap  round 
their  bodies,  frequently  wear  bright  colours,  usually  indigo  blue, 
Turkey  red,  or  safflower  yellow.  The  Hindus  preserve  their  mous¬ 
tache,  but  shave  their  beards,  and  frequently  their  heads,  except 
a  small  scalp-lock,  whilst  the  Musalmans  allow  their  beards  to  grow. 
The  seclusion  of  women  seems  to  be  a  custom  introduced  by  the 
Muhammadans,  but  amongst  all  religions  and  races  in  Hindustan 
the  position  of  females  is  essentially  inferior  to  that  of  the  other  sex, 
with  whom  they  do  not  mix  in  society.  Marriages  are  almost 
always  contracted  in  childhood,  and  the  betrothed  bride  is  always 
under  the  age  of  puberty.  Amongst  Hindus,  a  dowry  is  given  with 
the  daughter,  though  the  practice  of  accepting  a  sum  of  money  for 
a  daughter  is  in  many  parts  of  the  country  gaining  ground.  Female 
infanticide  has  been  rife  in  the  Gangetic  districts  of  Upper 
India,  due  to  the  disgrace  supposod  to  be  attached  to  the  expression 
‘  father-in-law,’  as  well  as  to  the  great  expenses  ordinarily  consequent 
on  the  marriage  of  a  daughter.  The  education  of  women  is 
absolutely  neglected,  and  the  efforts  of  Government  in  this  direction 
have  proved  a  total  failure.  The  men,  however,  for  the  most  part, 
amongst  the  classes  above  those  actually  engaged  in  the  cultivation 
of  the  soil,  can  read  and  write,  and  even  the  men  who  have  not 
acquired  those  attainments  possess  the  power  of  mentul  calculation  to 
a  remarkable  degree.  The  Brahmanical  faith  is  with  few  exceptions 
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dominant  throughout  Hindustan.  The  Musolm&ns  are,  however, 
numerous  everywhere,  and  in  some  districts  are  in  the  majority. 
They  belong  chiefly  to  the  Suni  sect,  but  Shiahs  are  also  found 
in  certain  tracts  where  the  influence  of  powerful  families  of  their 
persuasion  has  been  felt.  The  peculiar  modification  of  Hinduism 
adopted  by  the  Sikhs  is  chiefly  confined  to  that  portion  of  the  Panj&b 
which  lies  east  of  the  Chindb.  To  the  west  of  that  river,  the  great 
mass  of  the  population  is  Muhammadan.  Taking  the  people  of  the 
Panjab  proper,  excluding  Peshawar  and  the  trans-Indus  districts 
attached  to  the  Leia  and  Mult&n  divisions,  we  have  a  population  of 
ten  millions,  of  whom  seven-twelfths  are  Musalm&ns,  four-twelfths 
are  Hindus,  and  one-twelfth  are  Sikhs.  Distributing  them  accord¬ 
ing  to  race,  General  Cunningham1  makes  3  per  cent,  of  so-called 
early  Turanian  origin,  27  per  cent.  Aryans,  and  70  per  cent,  later 
Turanians. 


We  shall  now  consider  the  ethnical  and  political  divisions  of 


Eastern  Himalaya. 


the  Himalaya  itself,  proceeding  in  the  same 
direction  from  east  to  west.  At  the  extreme 


east  we  have  the  same  races  speaking  a  Barma-Tibctan  language  that 
we  found  in  the  plains,  hut  a  line  drawn  north  and  south  across  the 
Brahmaputra,  in  the  general  direction  of  the  Dhansiri  river,  and 
continued  southwards  so  os  to  leave  Kachdr  to  the  west  of  it,  would, 
according  to  Hodgson,  divide  them  from  the  Alpine  races  of  more 
pronounced  Tibetan  stock,  as  well  as  from  the  so-called  aboriginal 
tribes  of  the  central  Himalaya.  These  Banna-Tibetan  tribes  are 
known  as  Abors,  Bor-Abors,  Daphlas,  Akas,  Mishmis,  Miris,  &c.,  and 
their  communities  are  reported  to  have  a  sort  of  rough  republican 
constitution.  This  conjecture  of  Hodgson  appears  to  be  supported 
by  the  result  of  the  most  recent  investigations. 


The  country  lying  on  the  Tawkng  route  by  the  Dhansiri  river 

Eastern  tribes  from  As4m  to  Chetang  in  the  valley  of  the 

Sanpu,  in  the  92nd  meridian  of  east  longitude, 
has  been  traversed  by  one  of  the  Pandits  of  the  Great  Trigo¬ 
nometrical  Survey,  from  whom  we  learn  that  to  the  east  of  that  line 
the  Himalaya  is  inhabited  by  Lhoba  Daphla  tribes.*  These  men  are 


remarkable  for  the  abnormal  development  of  the  muscles  of  the  arms 
and  calves  of  the  legs.  They  wear  cylindrical-shaped  hats  made  of 

1  Cunningham’s  Arch.  Ben.,  II..  2.  4,  *  See  section  A.  of  references 

attached  to  this  chapter. 
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bambufl,  and  their  only  garment  is  a  long  blankot  folded  somewhat  after 
the  fashion  of  a  plaid  and  fastened  round  the  waist  by  a  cloth  girdle, 
which  is  used  as  a  quiver  for  their  arrows,  which  all  carry,  as  well  as 
a  bow  slung  over  their  loft  shoulder.  The  greater  part  of  their  legs 
and  arms  is  bare.  They  wear  no  boots,  but  ornamental  rings  made  of 
rope,  fastened  very  tightly  both  on  the  wrists  and  legs  below  the  knee. 
They  have  a  decided  Tibetan  caste  of  feature,  high  cheek-bones,  and 
Chinese-looking  eyes.  They  wear  no  hair  on  the  face,  but  the  hair  of 
the  head  is  allowed  to  grow  to  a  great  length,  and  is  drawn  together 
behind  the  head  and  then  allowed  to  hang  down.1  They  appear  to  be 
distributable  into  two  groups — those  living  in  the  great  rice  country 
to  the  north  on  the  banks  of  the  Sanpu,  called  Lho-kliAls,  and  who  ore 
independent  of  the  LhAsa  authorities;  and  the  ShiyAr  Lhobas,  a  wild 
race  who  inhabit  the  country  through  which  the  great  river  flows  to 
Gaya,  AsAm,  and  who  may  be  identified  with  the  wilder  tribes  of 
Mishmis.  The  Mishmis  are  distributed  into  throe  great  divisions  com¬ 
prising  numerous  clans — the  Chulikuta  or  crop  haired,  the  Midhu, 
and  the  DigAru,  each  of  whom  have  a  separate  dialect,  and  the  last 
reside  within  British  territory  along  the  hills  as  far  west  as  the  DigAru 
river.  The  Abors  or  Pddams  inhabit  the  country  to  the  west  of  the 
Dibong  river.  They  are  described  by  their  neighbours  as  exceed¬ 
ingly  fierce  and  blood-thirsty  :  “  like  tigers,  two  cannot  dwell  in  the 
same  den.  Their  houses  are  scattered  singly  or  in  groups  of  two 
and  three  over  the  immense  extent  of  mountains  inhabited  by  them.” 
They  manufacture  the  weapon  called  dao ,  and  weave  coarse  cloth, 
which  with  manji't,  beads,  bell-metal  oooking  vessels,  female  slaves  or 
rather  wives,  and*  the  breed  of  cattle  called  mithans ,  are  exchanged 
for  salt  and  coarse  cloth  imported  by  the  Miris  from  the  plains. 
The  Miris  are  more  civilised  than  the  Abors,  and  dwell  in  villages 
both  in  the  hills  and  plains.  The  Akas  or  Hrussos  live  between 
the  Miris  and  the  Daphlas  on  the  upper  waters  of  the  Sundnri, 
and  call  themselves  Tenac.  The  women  of  the  Akns  wear  blue  or 
black  petticoats  and  jackets  of  white  cotton  of  their  own  manufacturo. 
Their  faces  arc  tattooed,  whence  the  name  “Aka”  given  them 
by  the  people  of  AsAm.  The  males  wear  a  girdle  of  canework 
painted  red,  which  hangs  down  behind  in  a  long  bushy  tail.  Their 
staple  food  is  rice,  but  everything  edible  is  made  use  of.  The 

» O.  T.  S.,  1873,  p.  70. 
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Daphlas  belong  to  the  tame  stock,  and  all  are  mere  pagan  savages, 
debased,  crnel,  and  treacherous,  though  in  the  lost  respect  the  Akas 
have  a  somewhat  favourable  report. 

To  complete  our  review,  we  shall  diverge  to  the  south  of  the 
Tribes  of  the  southern  Brahmaputra  and  briefly  notice  the  tribes 
water-shed.  inhabiting  its  southern  water-shed.1  In  the 

extreme  east  we  find  the  Khamtis  or  Shans,  a  tribe  linguistically 
allied  to  the  Siamese  and  Buddhists  in  religion  ;  next  we  have  the 
Singphos,  or  Kakhyens,  and  the  Jilis,  on  the  northern  slopes  of  the 
Patkoi  range,  both  of  whom  are  pagans  and  speak  a  language 
intermediate  between  Burmese  and  Tibetan.  Further  west  come 
the  N&gas,  who  are  distributed  into  three  great  classes — the  Namsang, 
Khari,  and  Ang&mi.  They  are  the  most  numerous  of  all  the  pagan 
tribes  to  the  south  of  the  Brahmaputra,  extending  from  the  Kopili 
river  in  the  meridian  of  Nowgong  on  the  west  to  the  meridian  of 
Sadiya  on  the  east.  They  bury  their  dead  and  appear  to  manage 
their  affairs  in  a  sort  of  republican  assembly.  The  Kopili  river 
separates  the  N&gas  from  the  Khasiyas  of  the  Jaintiya  and  Khnsiya 
hills  around  Shillong.  The  Khasiyas  appear  to  be  an  isolated  group, 
speaking  a  monosyllabic  language  which  cannot  be  classed  with  any 
other  of  the  same  family.  The  form  of  government  is  lepublican 
and  the  religion  is  mere  paganism.  To  the  west  are  the  Gdros,  who 
also  are  pagans,  though  their  language  has  affinities  with  the  Aryan 
dialects  spoken  on  the  north,  south,  and  west.  The  language, 
however,  has  a  Tibetan  basis,  and  Hodgson  would  include  it  in  the 
Bodo  group,  of  which  more  hereafter.  South-west  of  the  Ndgas  come 
the  tribes  of  the  Manipur,  LushAi,  Tipura  (Tipperah),  and  Chitta¬ 
gong  hills.  From  McCulloch  and  Damant  we  learn  that  there  are 
numerous  dialects  in  Manipur,  and  that  the  principal  has  a  character 
of  its  own  derived  from  the  NAgari.  The  inhabitants  have  adopted 
the  Brahmanical  faith.  The  people  further  west  are  known  as  Kukis, 
and  appear  to  speak  four  dialects  of  a  common  stem-language  * 
the  LushAi  spoken  by  the  Dzos  of  the  LushAi  highland,  the  Thadu 
in  northern  KachAr,  the  Kiiki  in  the  same  district,  and  the  TTn.lln.mi 
in  the  Tipura  hills.  The  Kfikis  are  pagans,  but  are  gradually  yield- 
ing  to  the  influence  of  their  Brahmanical  neighbours,  as  indeed  are 
all  the  pagan  tribes  similarly  situated  in  the  AsAm  valley.  We 
1  See  section  B.  of  references  attached  to  this  chapter. 
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how  return  again  to  the  tribes  inhabiting  the  Himalaya  to  the  west 
of  the  Dhansiri  river. 

Hie  whole  country  along  the  Titwing  route  from  to  the 

head  of  the  valley  leading  down  to  Cheiang 
on  the  Sanpu  is  under  the  rule  of  the  I hiaan 
Jongpen  of  the  Chona  Jang.  The  T«4m«m  of  the  great  lamasery  of 
T&w&ng,  however,  own  the  country  to  the  south  of  the  range  of  hill* 
which  form  the  water-parting  between  the  TAw&ng  and  Dhirang 
valleys,  and  are  entirely  independent  of  Lh&sa.  They  manage  all 
public  business  in  an  assembly  of  the  principal  L&mas,  called  the  KatOj 
which  is  also  the  supreme  court  of  justice.  To  the  north,  near  the 
Chetang  valley,  the  elevated  highlands  are  oocupied  by  nomad  tribes ; 
but  to  the  south,  in  the  Mon-yul  or  Snb-Him&laya,  the  country  within 
which  Tawdng  is  situated,  the  people  are  called  Mon  pas  or  Hill  Indians, 
and  differ  materially  in  language,  dress,  and  manners  from  the  Bod- 
pas,  or  people  of  Bodr-yul  to  the  north  of  Chona.  The  Monpas 
resemble  the  inhabitants  of  Bhut&n  on  the  west  They  wear  their 
hair  closely  cut  round  the  head,  not  in  plaited  tails  as  in  Tibet,  and 
as  a  covering  have  a  small  skull-cap  of  woollen  cloth  or  felt  Instead 
of  the  long  gown  of  Tibet  a  short  coat  is  worn  which  reaches  to  the 
knee,  and  is  fastened  by  a  woollen  girdle  that  invariably  holds  a 
long,  straight  knife.  The  people  keep  cattle,  sheep,  and  pigs.  Thus, 
the  line  drawn  north  and  south  by  the  Dhansiri  river  passes  through 
this  wedge  of  Tibetan  territory,  separating  the  Barma-Tlbetan  tribes 
on  the  east  from  those  who  have  a  more  pronounced  Tibetan  origin 
in  the  central  Himalaya  and  the  so-called  aboriginal  tribes  of  the 
lower  Him&laya  on  the  west.  Hodgson  assigns  to  the  latter  the 
name  Tamulian,  but  it  cannot  stand,  involving  as  it  does  linguistio 
and  ethnical  associations  which  modem  research  has  failed  to 
establish. 

To  the  west  of  the  Dhansiri  river  we  have  the  countries  of  Bhu¬ 
tan,  Sikkim,  and  Nep&l,  all  of  which  possess 

Bbiittn,  Rikkim.  ,  .  . . .  . _ ,  .  , 

a  more  or  less  established  form  of  govern¬ 
ment.1  Much  has  been  written  regarding  the  people  inhabiting  those 
countries  which  we  can  but  very  lightly  touch  upon  here.  The 
entire  tract  may  be  divided  into  three  great  belts, — the  elevated  region 
beyond  the  snowy  range  that  is  visible  from  the  plains,  varying 
1  See  section  O.  of  refercncei  ■ttechart  to  this  chapter. 
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from  10,000  to  1 6,000  feet  above  the  level  of  the  sea ;  the  central 
region,  varying  from  4,000  to  10,000  feet ;  and  the  lower  region, 
extending  from  the  plains  to  4,000  feet.1  To  the  central  region  are 
confined  the  LhopAs,  LepchAs,  Limbus,  KirAntis,  Murmis,  Newars, 
JSunwArs,  ChepAngs,  Gurungs,  Magars,  and  Khasiyas.  To  the  lower 
regions  belong  the  Koch,  Bodo,  Dhimal,  Kichak,  ThAru,  Denwar, 
and  Pallah  tribes.  The  inhabitants  of  the  central  region  belong  to 
a  comparatively  recent  Tibetan  immigration,  whilst  those  of  the 
lower  region,  the  so-called  Tamulian  aborigines,  are  apparently  to 
be  ascribed  partly  to  an  early  Tibetan  immigration  and  partly  to 
an  Aryan  source.  To  the  north,  along  the  entire  line  of  ghAts  from 
the  92nd  meridian  to  the  Jumna,  we  find  the  Bhotiyos  or  Bod-pas 
of  pure  Tibetan  origin  and  Buddhists  in  religion.  BhutAn,  the 
Lho-pato,  Lho-duk,  or  Lho-mon  of  the  Tibetans,  is  also  a  Buddhist 
country,  as  well  as  Sikkim,  the  Demojong  of  the  Tibetans.  NepAl, 
called  Palbo  by  the  Tibetans,  is  partly  Buddhist  and  partly  Brah- 
manical  in  religion.  In  the  central  Himalaya  of  BhutAn  and  Sikkim 
we  find  the  LhopAs,  LepchAs,  and  Limbus.  The  name  ‘  Lhopa’ 
seems  to  be  a  generic  term  signifying  the  people  of  Lho  or  BhutAn, 
os  ‘  Bod-pa'  means  a  person  of  Bod  or  central  Tibet,  and  ‘  Kham-pa,’ 
a  person  of  Kham  or  eastern  Tibet.  So  also  the  term  ‘  Dok-pa’  is  the 
religious  equivalent  of  the  territorial  term  ‘  Lho-pa.’  The  LepchAs 
extend  from  Panakha  in  mid-BhutAn  on  the  east  into  eastern  NepAl 
on  the  west.  They  are  divided  into  the  Bong  and  Khamba  tribes. 
The  women  of  both  divisions  wear  a  loose  coat  of  the  fibre  of 
the  silk-worm  that  feeds  on  the  castor  plant,  or  of  unbleached 
cotton  with  a  wrapper  of  the  same  material  around  the  waist 
to  form  a  petticoat.  The  men  wear  a  robe  of  striped  red  and 
■white  cotton  cloth  crossed  over  the  breast  and  shoulders  and 
descending  to  the  calf  of  the  leg,  leaving  the  arms  bare  ;  a  loose 
jacket  of  red  cotton  cloth  is  worn  over  the  robe  by  those  who  can 
afford  it,  and  both  are  bound  round  the  waist  by  a  red  girdle. 
Some  strings  of  coloured  beads  round  the  neck,  silver  and  coral 
earrings,  a  bambu  bow  with  a  quiver  of  iron-pointed  arrows, 
and  a  long  knife  complete  their  costume.  This  knife,  colled 
*  ^an  by  the  Lepchas  and  ‘  chipsa 1  by  the  Bhotiyas,  is  worn  on 
the  right  side,  suspended  from  the  left  shoulder,  and  serves  as 

1  Better  known  as  Hodgson’s  belts. 
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an  axe,  hoe,  spade,  sword,  and  knife.  The  LepchAs  eat  any 
flesh  of  bird  or  beast,  all  cultivated  and  many  wild  grains,  and 
drink  beer  and  tea.  They  are  Buddhists  in  religion.  Their 
language,  though  allied  to  Tibetan,  is  not  Tibetan,  and  has  a 
character  of  its  own.  They  bury  their  dead ;  though  the  Murrais, 
a  tribe  of  the  same  country,  first  bum  their  dead  and  then  bury 
the  ashes.  The  Lepcli&s  are  short  in  stature,  averaging  about 
five  feet,  bulky  for  their  height,  and  rather  fleshy  than  sinewy. 
They  have  a  fair,  complexion,  pleasantly  marked  Tibetan  features, 
and  part  their  hair  along  the  crown  of  the  head.  Both  sexes 
allow  it  to  grow  long ;  the  younger  males  allow  it  to  hang  loose 
over  the  shoulders,  whilst  the  elder  males  and  women  plait  it  into 
tails,  and  the  latter  tie  the  ends  with  braid  and  silken  cords  and 
tassels.  Like  all  Buddhist  hill-tribes  they  are  very  filthy  in  their 
habits,  ablution  being  unknown. 

The  Limbus  are  an  important  tribe  of  the  central  Himalaya, 

found  between  the  Tisto  on  the  east  and  the 
Limbus.  Diidh-Kosi  on  the  west  The  word  *  Limbo,’ 

according  to  Dr.  Campbell,  is  a  corruption  of  the  term  ‘  Ekthumbn,’ 
the  correct  name  of  this  people,  and  used  generally  to  designate 
the  whole  population  of  this  portion  of  the  Himalaya  not  inclnded 
amongst  the  well-known  divisions,  such  as  Lepchas,  Marmis, 
Bhotiyas,  and  Parbatiyas.  Under  the  name  Limbu  are  included 
the  Kir&ntis  or  Kir&tis,  Ekas,  and  Buis,  and  their  country  is 
divided  into  Kiriiti-des  from  Dudh-Kosi  to  the  Aran  and  Limbna 
from  the  Aran  to  the  Konki  river,  which  leaves  the  Nep&l  hills 
about  twenty  miles  to  the  west  of  the  Mechi  river.  Further  east 
and  west  they  occur  only  in  small  colonics.  Hodgson  records  the 
vocabulary  of  seventeen  dialects  of  the  Kir&ti  language,  none  of 
which  ore  referable  to  the  written  Tibetan  or  Hindi.  They  are 
pagans  in  religion,  though  willing  to  pass  themselves  off  as 
followers  of  Hinduism  or  Buddhists  where  thoso  religions  prevail. 
Their  features,  the  absence  of  a  heard,  and  tho  colour  of  their 
skin,  all  show  then)  to  bo  of  Tibetan  origin.  The  Limbu  wears 
his  hair  long,  but  does  not  plait  it ;  he  carries  a  kukhri  or  curved 
knife  instead  of  the  fcan,  and  has  a  wide  trousers  and  jacket  instead 
of  tho  robe  and  long  jacket  of  the  Lepcba.  Both  tribes  are  found 
at  elevations  of  from  2,000  to  4,000  feet  above  the  level  of  the  sea. 
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Hie  Hayua  or  Valine  prefer  the  lowest  elevations  in  the  valleys 

and,  occupy  the  central  and  lower  ranges 
of  the  mountains  of  eastern  Nepkl  between 
the  Aron  river  and  the  Konki.  They  are  found  mixed  with  the 
Eka  division  of  the  Limbus,  but  possess  clearances  and  villages 
of  their  own.  They  differ  from  all  around  in  language,  religion, 
and  habits,  and  are  esteemed  an  outcast  race  by  the  Gur- 
khklis.  They  do  not  intermarry  or  hold  intercourse  with  other 
tribes.  Hie  Bramhns,  similarly  placed  in  the  Noakot  valley  to 
the  west,  speak  a  Barma-Hbetan  dialect  and  are  also  pagans. 
The  great  bulk  of  the  Murmis  are  found  between  the  Nepal 
valley  and  the  Dudh-Kesi,  whence  in  smaller  numbers  they  extend 
to  the  Tista  on  the  east  and  as  far  as  twenty  miles  west  of  Kath¬ 
mandu  on  the  west.  They  are  divided  into  two  classes:  one 
from  the  Ni  district  in  Tibet,  and  the  other  from  the  Tsang  dis¬ 
trict  ;  hence  the  generic  name  Nitsang  or  Nishang  applied  to  the 
whole  tribe.  They  prefer  elevations  of  from  4,000  to  6,000  feet 
and  engage  in  pastoral  and  agricultural  operations,  living  in  cottages 
built  of  stone  and  thatched  with  grass.  They  are  Buddhists  in 
religion  and  their  language  is  akin  to  Tibetan.  In  their  physical 
traits  they  resemble  the  Lepchta,  though  somewhat  taller.  The 
Newars  compose  the  majority  of  the  inhabitants  of  the  Nepal 
valley,  but  are  not  numerous  beyond  its  limits.  They  are  a  shorter 
race  than  the  Gurkh&lis,  and  their  appearance  betrays  their 
transmontane  origin:  The  greater  number  are  Buddhists,  and  the 
remainder  profess  the  Brahmanical  faith.  They  possess  a  written 
character  of  their  own  and  speak  a  distinct  dialect,  though  the 
Buddhist  portion  also  use  Hbetan,  in  which  their  religious  books 
are  chiefly  written.  In  the  forests  to  the  west  of  Nep61,  dose  to 
the  plains,  we  have  the  wild  tribes  known  as  Chep&ngs  and  Kusundas, 
the  former  dearly  akin  to  the  Bajis  of  Kumaon.  They  speak 
a  language  allied  to  that  of  the  Lhopas  of  Bhutan.  In  the  same 
direction  are  the  Hiuduised  tribes  of  Khaaiya,  Magars  and  Gurungs, 
genetically  known  as  Parhatiyas.  Hiey  speak  a  language  having 
a  Tibetan  baas,  and  into  which  many  Hindi  and  Urdu  vocables 
have  been  introduced.  The  Gurungs,  like  the  Murmis,  prefer 
elevations  of  6,000  feet,  and  are  partly  pagan  and  partly  Hindu  in 
religion.  The  Magars  are  entirely  Hindu  in  religion,  and  to  them 
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belong  the  Thdpa  clan  so  famous  in  later  Nep&lese  history.  Both 
these  tribes  supply  numerous  recruits  to  the  regiments  in  the 
British  service,  and  to  this  is  probably  due  the  Indian ised  form  of 
their  speech.  North  of  them  we  find  the  Sunwirs,  and  on  the  west 
the  Thaksyas  (Thakuris  ?),  and  on  the  east  the  Pahris.  Vocabularies 
of  the  languages  of  these  tribes  have  been  preserved  by  Hodgson. 

The  Gurkh&lis  speak  the  Hindi  dialect  called  Nep&lese  IHum 
or  Parbatiya.  In  summer  they  wear  a  sort  of  pantaloons  called 
pdejdmas  and  a  jacket  or  coat  of  white  or  blue  cotton,  and  in  the 
winter  the  same  padded  with  cotton  or  lined  with  fur  and  fastened 
by  a  cotton  girdle,  which  invariably  holds  the  heavy,  crooked  knife, 
called  kukhri.  Turbans  of  dark  cloth  or  loosely-folded  cotton  are 
used  as  a  head-dress,  or  small  tinsel,  embroidered  skull-caps.  The 
New&rs  wear  a  waist-cloth  of  cotton  and  a  jacket  of  the  same,  or 
somo  woollen  materials.  Some  adopt  the  Tibetan  costume  of  full 
short  trousers,  a  long  tunic,  and  a  fur-edged  cap.  The  head-dress 
is  a  small  skull-cap  of  black  or  white  cloth  thinly  wadded  with 
cotton  and  generally  turned  up  an  inch  or  so  at  the  border.  Hie 
dress  of  the  other  inhabitants  of  Nep&l  differ  little  from  that  already 
described.  Hie  women  of  the  New&rs  wear  their  hair  gathered  into 
a  short  thick  club  at  the  crown  of  the  head,  whilst  others  have  it 
plaited  into  a  long  tail.  Flesh  is  much  more  commonly  used  by  all 
classes  than  in  the  plains.  The  lower  classes  drink  a  coarse  fermented 
stimulant  called  rakshi,  and  the  higher  classes,  when  they  can  afford 
it,  consume  large  quantities  of  tea. 

Taking  now  the  tribes  inhabiting  the  lower  Himalaya  to  the 
Tribes  of  the  lower  north  of  the  Brahmaputra,  we  find  on  the 
Himalaya.  extreme  east  the  Deoriya  Chutiya,  the 

remnants  of  a  powerful  tribe,  who  though  Hinduised  in  religion 
preserve  their  old  language,  which  is  affined  to  the  Banna- 
Tibetan  group.  Next  come  the  Dhim&l,  Kach&ri  or  Bodo,  and 
the  Koch.  Hodgson  tells  us  that  in  travelling  between  Gw&lpira 
in  As&m  and  Aliganj  in  the  Morang  Tar&i  of  Nep&l  one  lias 
to  pass  through  the  country  of  the  following  tribes : — tho  Koch, 
Bodo,  Dhimal,  Rabha,  Hajong,  Kudi,  Batar  or  Bor,  Kebrat,  Pallah, 
Gangai,  Mar&hi,  and  Dhanuk.  The  R&bha,  Kudi,  H&jong,  Mech, 
G&ro,  and  P&ni-koch,  are  all  affined  to  the  Kach&ri  or  Bodo 
type.  The  last  six  of  Hodgson’s  list  are  doubtful  and  undefined 
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and  require  further  investigation.  The  Dhimdls  are  found  in 
the  tdl  forest  between  the  Konki  and  the  Tarsn,  mixed  with  the 
Bodos,  but  without  intermarriage  and  living  in  separate  villages. 
The  Bodos  extend  from  the  Surma  to  the  Dhansiri,  and  thence  by 
Bijni  and  the  Bhutan  and  Sikkim  Tarai  to  the  Konki ;  besides 
occupying  outside  the  forest  limits  a  large  proportion  of  central  and 
lower  Asdm.1  The  Rabhas  and  Hajongs  are  found  in  the  GwAlpara 
district  and  are  Hindus,  whilst  the  Puni-koch  occupy  the  tract  along 
the  foot  of  the  Garo  hills  and  are  still  pagans.  The  Dhimals  and 
some  of  the  Bodos,  Kochs,  and  Mechis  are  still  pagans.  The  last- 
mentioned'  tribe  is  found  all  along  the  Tardi  with  the  Kochs  and 
Dhimdls.  Their  dialect  and  religion  differ  from  those  of  the  neigh¬ 
bouring  tribes  of  the  hills  and  plains.  They  are  fairer  than  the 
Kochs  and  have  strongly  marked  Mongolian  features,  but  softer 
than  those  of  the  Lepcha  or  Limbu,  resembling  more  the  Ncwars 
than  the  other  hill-tribes  of  Tibetan  origin.  They  live  at  elevations 
between  800  and  1,000  feet,  and  almost  always  keep  to  the  forest, 
where  they  make  temporary  clearances.  Their  religion  is  connected 
with  the  Bhuirava  form  of  Sivaism.  The  Koch  tribo  is  now  nearly 
completely  converted  to  Isldm  or  Brahmanism,  and  with  their 
conversion  have  dropped  their  old  name  and  language,  speaking  a 
corrupted  form  of  Bengdli,  in  which,  however,  many  of  the  nncient 
vocables  are  retained.  The  Pdni-koch,  according  to  Hodgson, 
represents  the  unimproved  primitive  Koch  stock  ;  but  Dalton 
considers  them  a  plains  tribe  driven  upwards  by  the  Aryan  invader. 
Hodgson  estimates  the  number  of  all  religions  at  over  a  million 
souls.  The  settled  Koch  assimilate  in  their  food  and  clothing  with 
the  Bengdlis,  and  show  no  marked  differences.  The  Bodo  women 
wear  garments  of  coarse  silk,  the  produce  of  the  worm  that  feeds 
on  the  castor-plant.  The  Bodo  men  and  Dliimdls  of  both  sexes 
wear  cotton  clothes.  The  men  wear  one  cloth  thrown  over  the 
shoulders  and  another  wrapped  round  the  waist  and  drawn  up 
botween  the  legs.  The  female  garment  consists  of  a  cloth  wrapped 
around  the  body  and  enveloping  it  from  the  arm-pits  to  the  centre 
of  the  calves.  Wooden  sandals  are  worn,  but  ornaments  are  rare, 
though  the  women  sometimes  wear  small  silver  rings  in  their  noses 
and  ears  and  heavy  bracelets  of  mixed  metal.  Meat,  fish,  and 
1  Sec  Hodgson’s  Aborigines  of  India,  p.  151. 
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vegetables  are  eaten  by  all,  and  beer  made  of  rice  or  millet  is  a 
favourite  beverage.  Th&rus  and  Denwars  are  found  westwards  in 
Nep&l  mixed  with  the  Mechis,  and  especially  the  former  in  the 
malarious  tract  in  the  Gorakhpur  and  Tirhfit  Taruis  along  the  foot 
of  the  mountains  where  no  other  human  being  can  live.  They, 
however,  seem  to  be  healthy,  robust  races. 

The  mass  of  the  people  of  the  Doti  district  of  Nepul  and  the 

British  district  of  Kumaon  belong  to  the  race 
generioolly  known  as  Khosas  or  Khosiyns. 
In  Garhw&l  they  are  more  mixed,  though  the  difference  is  scarcely 
discoverable.  The  northern  inter-Alpine  valleys  are,  however, 
inhabited  by  Bhotiyas,  who  are  decidedly  of  Tibetan  origin. 
Amongst  the  Khasiyos  there  is  a  great  admixture  of  immigrants 
from  the  plains,  and  most  of  the  better  classes  look  down  with 
contempt  on  the  purer  members  of  the  Khasiya  class,  who  appear 
to  represent  the  oldest  inhabitants  of  these  hills,  though  now  much 
modified  by  centuries  of  close  connection  and  intermarriage  with 
the  more  civilized  tribes  of  the  plains.  Throughout  Kumaon,  the 
Kyunnm  of  the  Tibetans,  the  inhabitants  dress  and  eat  like  those  of 
the  plains,  the  only  difference  being  that  to  the  north  woollen 
materials  find  more  favour,  and  there  is  greater  license  in  matters 
of  food  and  drink.  In  Garhwal,  which  is  known  as  Galdiya  to  the 
Tibetans  and  to  the  north  as  Chongsa,  garments  made  of  hempen 
fibre  are  common  amongst  the  poorer  classes.  The  language  spoken 
throughout  is  pure  Hindi,  though  for  purposes  of  trade  the  Bhotiyas 
also  use  Tibetan,  and  amongst  themselves  speak  a  dialect  of  Tibetan 
origin.  In  the  land  of  marsh  and  forests  which  borders  the  plains 
we  find  the  Th&rus  in  the  eastern  Tar&i  and  the  Bhuksas,  a  tribe  of 
similar  character,  occupying  the  tract  between  Puranpur-Sabna  in 
the  Bareilly  district  and  Chandpur  in  the  Bijnor  district.  The  Raj  is 
in  eastern  Kumaon  are  akin  to  the  Chep&ngs  of  Nepal,  and  the 
Luis  and  Rawats  of  the  same  tract  are  now  absorbed  in  the  Hinduisod 
population. 

To  the  west  of  the  Tons  we  have  a  number  of  petty  independent 

states  known  as  the  “  protected  hill-states,” 
followed  by  British  territory.  Amongst  the 
former  the  most  important  is  Bisahr,1  of  which  the  northern  part, 
1  See  section  D.  of  references  attached  to  this  chapter. 
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called  Kunawar,  or  more  correctly  Rnaor,  the  Kunu  of  the  Tibetans, 
marches  with  Tibet.  The  people  of  npper  Knaor  are  of  Tibetan 
origin  and  Buddhists  in  religion,  and  correspond  to  the  Bhotiyas 
further  east.  Buddhism  extends  down  the  valley  of  the  Satlaj  as 
far  as  Sarphan,  between  which  and  Pangi  is  a  sort  of  debateable 
ground  common  to  Hindiis  and  Buddhists ;  but  north  of  Pangi 
Buddhism  prevails,  and  south  of  Sarahan,  Hinduism.  With  our 
approach  to  these  Buddhist  countries  the  curious  custom  of  poly¬ 
andry  appears.  Commencing  in  north-western  Tihri,  we  trace 
it  through  Bisahr  and  L&hul,  but  find  it  confined  to  the  inhabitants 
of  the  valleys  of  the  central  and  higher  ranges  professing  both 
the  Buddhist  and  Hindu  religions.  The  central  tract  is  inhabited 
by  a  fair,  slight,  and  muscular  race  of  mixed  origin  known  as 
Kunets,  and  akin  to  the  Khasiyas  on  the  east.  To  the  south, 
in  the  portion  adjoining  the  plains,  the  people  resemble  the 
inhabitants  of  the  lower  country,  and  appear  of  every  shade  of 
colour  from  dark-brown  to  a  tawny  yellow  or  yellowish-white.  The 
hair  is  black  and  worn  long  at  the  sides  and  back  of  the  head  down 
about  the  ears,  where  it  is  cut  short  The  crown  of  the  head  is 
shaved  bare,  but  moustache  and  beards  are  worn.  The  dress  is 
a  short  coat  of  coarse  cotton  reaching  to  the  knee,  pleated  in  folds 
to  give  it  fulness,  and  fastened  round  the  waist  by  a  girdle  of 
the  same  material.  A  pair  of  cotton  pdejdmas  and  a  -sheet  of 
the  same  material  complete  the  hot-weather  costume.  In  winter 
these  are  exchanged  for  a  pair  of  woollen  drawers  and  a  blanket, 
but  the  poorer  classes  remain  content  with  a  coarse  waist-cloth  and 
a  blanket  all  the  year  round.  The  food  of  the  people  from  the 
K&li  to  the  Indus  differs  very  little  in  each  tract,  or,  indeed,  from 
that  of  the  people  in  the  adjoining  plains.  Wheat,  barley,  rice,  and 
various  millets  and  pulses  are  grown  in  the  lower  hills,  and  to  the 
north  hardier  varieties  suited  to  a  sub- arctic  climate  are  cultivated. 
When  the  produce  is  insufficient  for  the  wants  of  the  inhabitants,  a 
supply  is  imported  from  the  lower  districts.  To  the  north,  woollen 
home-spun  replaces  the  cotton  worn  in  the  lower  hills,  and  the  girdle 
supports  an  axe.  The  women  wear  a  similar  dreRs,  the  coat  reaching 
down  to  the  ancles,  and  the  hair,  done  up  in  long  plaits,  is  twisted 
into  rolls  and  covered  with  a  piece  of  cloth  wound  like  a  turban 
round  the  head. 
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To  ihe  west  of  the  Satlaj  we  find  the  British  territory  of  Knla 


Bitlij  to  the  Indue. 


and  Mandi,  the  independent  state  of  Chamba, 
and  the  territories  of  Kashmir  and  Jama.1 


Kulu,  called  in  Tibetan  Nynngti  and  Mandi,  lies  along  the  upper 
course  of  the  ByAs ;  Chamba,  known  to  Tibetans  as  Panga,  along 
the  RAvi ;  and  L&hul,  the  Tibetan  Garzha,  on  the  Upper  ChinAb. 
To  the  north  in  LAhul  and  Ladak  the  people  are  Bhotiyas  or  Bod  pas 
of  Tibetan  origin,  professing  tho  Buddhist  religion,  and  amongst 
them  is  a  servile  race  known  as  Bern  or  ‘  low/  Farther  east  in  Bair 


txatan  are  Tibetan  MusalmAns  who  have  adopted  with  their  religion 
the  Arabic  alphabet.  All  these  have  decided  Mongolian  features, 
and  are  noted  for  their  strength  of  body  and  power  of  enduring 
fatigue.  In  this  respect  the  Baltis  are  somewhat  inferior  to  their 
Buddhist  brethren  in  race.  The  men  wear  a  coat  of  woollen  mate¬ 


rial  reaching  to  the  knees,  fastened  by  a  girdle,  in  which  a  knife  is 
usually  carried.  Round  their  legs,  from  knee  to  ancle,  they  have 
coarse  woollen  leggings  secured  by  a  tape  of  the  same  material  wound 
spirally  round  the  leg  from  the  ancle  upwards.  The  head-dress  is 
either  a  quilted  skull-cap  or  a  fur  cap  with  the  hair  or  wool  inside, 
and  with  a  large  flap  behind  which  covers  the  neck  and  ears.  They 
wear  boots  of  felt  with  soles  of  sheep  or  goat-skin.  The  women 
wear  a  black  woollen  jacket  with  a  striped  parti-coloured  petticoat 
and  baggy  trousers,  and  over  all  a  skin  coat  with  the  fur  turned 
inside.  The  hair  is  arranged  in  a  number  of  small  plaits,  and  is 
ornamented  by  a  band  of  cloth,  on  which  is  sown  a  number  of  tur¬ 
quoises  and  beads.  The  food  of  the  common  people  consists  of  thick 
barley  cakes,  though  those  who  can  afford  it  eat  wheaten  bread  and 
drink  tea  and  a  fermented  liquor  called  chang.  Hie  name  Kunet 
seems  properly  to  designate  only  the  mixed  race  in  southern  Knaor, 
but  it  is  used  for  the  population  of  the  central  tract  in  Bisahr,  Kulu, 
Chamba,  and  KashtwAr,  which  borders  on  Ladak.  In  Chamba  we 


find  the  Gaddis,  who  cross  over  into  the  neighbouring  territory  of 
Kashmir  and  meet  the  Thakars  or  Takkas,  the  chief  cultivating 
class  in  those  hills,  and  apparently  in  the  same  position  with  refer¬ 
ence  to  other  Hindds  as  the  Jats  of  the  plains.  In  the  valley  of 
Kashmir  we  have  the  Kashmiris,  and  amongst  them  the  servile 
class  called  Batal.  To  the  south-west,  along  the  left  bank  of  the 


1  See  section  E.  of  references  attached  to  this  chapter. 
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Jhelam,  we  have  the  Masalman  Dogras,  called  Chibh&lis,  and  the 
Musalman  Sadans  of  Punch.  On  the  right  bank  of  the  same 
river  we  have  Musalm&n  Gakkars,  Satis,  and  Dunds.  To  the  eust 
of  the  Chibhdlis  come  the  Hinda  Dogras,  and  amongst  them  the 
servile  tribes  of  the  Meghs  and  Dums,  who  are  scattered  about 
everywhere  and  form  a  considerable  part  of  the  population.  The 
Dogras  have  a  light-brown  complexion,  clearly-cut  features,  and 
black  hair,  which  is  cut  to  form  a  fringe  below  tho  turban.  The 
hair  is  worn  on  the  face.  The  Thakars  are  a  well-made  race, 
somewhat  more  powerful  in  body  than  the  Dogra  Rajputs,  whilst 
the  Meghs  and  Du  ms  are  darker  in  colour,  smaller  in  limb, 
shorter  in  stature,  and  less  bearded.  The  food  and  clothing  differ 
in  no  marked  respect  from  that  of  the  hill-tribes  at  a  similar 
elevation  to  the  east.  Passing  to  the  north-west  of  the  Kashmir 
volley  we  come  upon  the  Dards,  an  Aryan  tribe  called  Brokpa  by 
the  Tibetans,  and  most  of  whom  are  Musalmans,  though  the  Dah 
section  have  adopted  the  Buddhist  religion,  language,  and  customs. 
They  occupy  Astor  and  the  trans-Indus  Kashmiri  district  of  Gilgit, 
as  well  as  the  neighbouring  Kanjtid  states  of  Nagar  and  Honza, 
and  the  Kashk&ra  states  of-Chitral,  Yassan,  and  Mastuj.  They  are 
a  strongly-built  race,  with  decidedly  Aryan  features,  wearing 
woollen  garments,  except  among  the  higher  classes,  who  wear 
cotton  in  summer.  The  ordinary  costume  consists  of  trousers,  a  coat 
reaching  to  the  knees  and  confined  by  a  girdle,  and  a  cap  of  woollen 
cloth  about  half  a  yard  long  and  turned  up  at  the  edges  until  it  fits 
the  head,  the  outward  roll  thus  forming  a  protection  against  heat 
and  cold.  On  their  feet  they  have  scraps  of  leather  put  under, 
over,  and  around  the  foot,  and  kept  in  their  place  by  straps  of  the 
Bame  material  wound  around  them.  A  servile  race  is  also  found 
amongst  them,  known  as  Dums,  and  performing  the  same  duties 
as  the  Dums  of  Kumaon.  To  the  south-west  of  Kashmir,  in  the 
salt  range,  we  find  the  A  wans  and  Janjuhas,  tribes  of  Aryan  origin 
and  of  considerable  antiquity.  From  the  Kali  to  (lie  Indus, 
dialects  of  Tibetan  are  spoken  to  the  north.  Mr.  Drew  tells1  us 
that  from  near  the  Nunkun  group  of  peaks  which  form  the  water- 
parting  between  the  Maru-wadwan  and  Suru  rivers,  “and  from  no 
other  spot  in  Asia,  one  may  go  westward  through  countries  entirely 

1  Northern  Barrier  of  India,  p.  20. 
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Muhammadan  as  far  as  Constantinople ;  eastward  among  none  but 
Buddhists,  to  China ;  and  southward  over  lands  where  the  Hindu 
religion  prevails,  to  the  extremity  of  the  Indian  peninsula.” 

Amongst  the  great  mountain  groups  comprising  the  western  or 

.  •  .  ,  trans-Indus  extension  of  the  Himalaya,  and 

Afghanistan,  Sue.  .  J 

mcludiDg  the  ranges  known  as  the  Hindu 
Kush,  Kdra-koram,  and  those  connecting  them  with  the  Tian-shdn, 
are  several  petty  states,  regarding  which  muen  has  been  loamed  of 
late.1  To  the  south  lies  the  country  called  Afgh&nistdn,  the  north¬ 
eastern  portion  of  which  is  included  in  the  western  prolongation 
of  the  Himalaya,  while  the  south-western  part  is  a  mountainous 
country  confluent  with  the  Himalaya  on  the  one  hand  and  extend¬ 
ing  far  in  the  opposite  direction  to  the  table-land  of  Persia.  To 
the  north  the  boundaries  are  ill-defined  and  vary  almost  from 
decade  to  decade.  The  authority  of  the  ruler  of  Kabul,  in  many 
places,  depends  on  the  forces  at  his  disposal  to  coerce  his  unwilling 
subjects;  but  in  1879,  the  Afghan  province  of  Turkistdn  included 
the  whole  of  the  countries  between  the  Hindu  Kush  and  the  Oxus, 
comprising  Balkh,  Kunduz,  and  Badaksh&n,  with  their  dependent 
Btates.  The  seat  of  the  government  is  Balkh,  with  cantonments 
at  Faizabad.  Kardtigin,  on  the  upper  valley  of  the  Surkliab,  pays 
tribute  to  Bukh&ra ;  also  Darwdz,  on  the  Panja  branch  of  the  same 
river,  and  JShignan-cum-Roshan,  on  the  Ghund  and  Murgh&b  rivers. 
Wakhan  is  tributary  to  Badakshan,  and  south  of  it  lies  Kashkura, 
also  called  Chitrdl.  Northern  Kaslikaru,  including  Yassan  and 
Mastiij,  is  subordinate  to  the  ruler  of  southern  Kashk&ra,  who 
resides  at  Chitrdl.  North  of  Gilgit  we  have  the  robber  states  of 
Hanza  and  Nagar  or  Kanjud.  South  of  Gilgit,  in  the  valley  of  the 
Indus  below  Banji  or  Bawanji,  are  a  number  of  small  republics,  who 
manage  their  affairs  in  assemblies  called  ngda,  with  which  we  may 
compare  the  similar  institutions  at  the  opposite  extremity  of  the 
Himalaya.  Some  of  these,  such  as  Darel  and  Hodar,  owe  a  nominal 
subjection  to  Kashmir.  Further 'south  we  oome  to  the  independent 
tribes  of  Boner  and  Sw&t.  West  of  the  Indus,  in  the  Kunar 
valley,  are  the  Bajaur  and  Dir  states,  and  between  them  and 
the  Hindu  Kush  range  the  country  of  Kafir  is  tan. 8  It  may  well 

1  See  section  F.  of  references  attached  to  this  chapter.  *  Lately  partially 

explored  by  Maior  Tanner,  R.K. 
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be  supposed  that  this  rugged  tract,  the  meeting-place  of  the 
Turanian,  Iranian,  and  Aryan  races,  presents  many  points  of  interest 
to  the  ethnographer  as  well  as  to  the  geographer ;  but  here  we  can 
but  very  briefly  refer  to  them,  however  important  they  may  be. 


We  have  already  noticed  an  Aryan  race,  the  Ddrds,  occupying 

Gilgit  and  forming  a  part  of  the  population 
of  the  neighbouring  states.  Here  they 
meet  the  great  Iranian  race,  which,  under  the  name  T&jik 
or  Galcha,  form  the  bulk  of  the  cultivating  population  of  the 
Musalm&n  states  between  the  Indus  and  Jaxartes.  History  tells 
us  that  from  the  third  century  before  Christ  to  the  sixth  century 
after  Christ  this  tract  was  subject  to  the  continued  incursions  of 


a  Skythian  race,  traces  of  whom  may  be  seen  in  the  Brahuis  of 
Biluchistan,  the  Hazdrahs  of  the  Hindu  Kush,  the  Gujars  there  and 
in  India,  the  Gakkars  and  Kohistanis  of  the  Indus,  and  the  Jats  of 
India,  and  who  have  continued  to  influence  the  entire  history  of 
this  tract  to  the  present  day.  In  the  eleventh  century  the  Afgh&ns 
were  a  small  tribe  in  the  Sulaiman  mountains,  of  no  importance  and 
but  little  known.  Since  then  they  have  increased  so  much  as  to 
have  been  able  to  annex  a  considerable  extent  of  country,  and  to 
impose  their  language,  Pukhtu  or  Pushtu,  on  the  populations  which 
they  have  absorbed.  Along  the  Indus,  Afgh&ns  occupy  the  villages 
as  far  as  Batera  in  34°  53'  north  latitude,  where  the  Kohistan 
commences.  The  Afghans  themselves  are  tolerably  fair,  robust, 
and  of  moderate  stature.  They  have  long  faces,  high  cheek-bones, 
and  dark  hair,  which  they  wear  unshaved.  Their  underclothing  is 
of  cotton,  over  which  they  throw  a  loose  coat  of  woollen  doth,  felt, 
or,  more  commonly,  of  sheepskin.  They  wear  low  caps  on  their 
heads,  around  which  a  cloth  is  twisted  to  form  a  turban.  Boots  are 


generally  worn,  and  they  carry  a  matchlock,  scymitar,  and  shield. 
Leavened  bread  and  meat  are  eaten  by  all  classes.  The  women  are 
rigorously  secluded  in  the  towns,  but  in  the  country,  beyond  the 
influence  of  the  local  maulvi  or  mullah,  much  more  liberty  is  allowed. 
The  use  of  wine  is  forbidden,  but  in  the  hills  it  is  taken  in  secret, 
and  that  made  in  the  Ddrel  valley  has  more  than  a  local  reputation. 
Pushtu  approaches  the  Pehlavi  or  Zendic  form  of  old  Persian  on 
the  one  hand,  and  the  Sindhi  form  of  Pr&krit  on  the  other.  It  is 
spoken  throughout  Afghanis  tun,  and,  with  dialectal  variations,  in 
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Bajaur,  Panjkora,  Dir,  and  Sw&L  AfgUnn  are  Sunni  Muham¬ 
madans. 


The  Kohist&uis  of  the  Indus  dtim  an  Arab  descent  and  speak 

„  ,  „  ,,  ,  a  language  different  from  Pushtu  and  akin 

Kohistin,  K— hkira.  ®  f 

to  Kashk&ri  and  D&rdui.  They  are  fair 

and  have  sandy  hair,  and  are  of  a  robust  make.  They  wear  a 

tight-fitting  coat  and  trousers  resembling  somewhat  those  of  the 

European,  with  a  cap  of  brown  woollen  material  in  the  form  of  a 

bag  rolled  up  at  the  edges.  Around  the  legs  and  the  feet  a  goatskin 

is  wound,  kept  in  its  place  by  a  strap  of  leather,  the  greatrtoe  and 

the  heel  being  left  bare.  A  matchlock  and  sword  are  always 

carried,  and  they  are  expert  shots.  The  women  wear  a  loose  jacket 

and  trousers,  and  a  cap  of  cotton  or  wool,  over  which  they  throw  a 

woollen  or  cotton  sheet  when  proceeding  far  from  their  villages. 

Unleavened  bread  of  wheat,  barley  or  millet  (Iloleus  sorghum)  is 

eaten  with  vegetables,  milk,  butter,  or  stewed  meat.  Further  north 

the  people  are  less  prosperous  and  more  regardless  of  cleanliness. 

In  some  of  the  villages  there  are  colonies  of  pastoral  Giijare,  and  in 

the  Yassan  villages  settlements  of  Diims,  who  supply  the  musicians 

and  dancers  of  the  country.  Following  next  the  Kunar  valley,  we 

have  dialects  of  Pushtu  spoken  in  Bajaur  and  Dir  as  far  as  the 

Lahori  pass  leading  into  Chitr&l.  Here  it  meets  the  Kashk&ra, 

which  is  akin  to  the  Dardui  and  is  of  Prakritic  origin,  though  many 

Persian  vocables  have  been  added.  The  pagan  inhabitants  of 

Kafiristan  are  of  the  same  race  as  die  Kashk&ras  and  the  Dards, 

and  speak  a  language  having  an  archaic  Prkkritic  origin. 


Galcha  states. 


Moving  further  westward  into  Badaksh&n,  we  come  amongst  a 

large  Iranian  population  speaking  Pushtu 
in  the  south  and  Persian  in  the  north,  and 
from  Narin  an  Uzbeg  population  speaking  Tiirki,  and  the  nomad 
Haz&rahs  having  a  dialect  of  their  own.  On  the  invasion  of  the 
Turks  the  old  inhabitants  retreated  into  the  more  inaccessible  valleys 
of  the  great  ranges,  and  there  founded  the  Galcha  states  of  Darw&z, 
Karatigin,  ^highnan,  and  Wakhim.  In  Darwaz  and  the  adjoining 
parts  of  Badakshan  pure  Persian  is  spoken  or  understood.  The 
vocables  and  grammar  of  the  Galcha  proper  show  a  strong  affinity 
to  Dardui,  and  many  conjecture  that,  in  its  pure  state,  it  must  have 
been  the  intermediate  link  between  the  Iranian  and  Indian  branches 
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of  the  great  Aryan  family  ;  that  the  dispersion  took  place  from 
the  ‘  bdmr-i-dunya,  1  the  roof  of  the  world,’  the  Indian  branch 
proceeding  southwards  and  along  the  Kabul  river  to  India,  whilst 
the  Iranian  branch  crossed  the  Pamir  to  the  [Jains  of  Turkistun. 
Towards  the  plains  the  Galchas  are  Sunnis,  but  in  all  the  hill 
districts,  except  Darwaz,  they  are  Shiahs.  The  Shidh  is  held 
in  the  same  contempt  as  the  infidel,  and  the  Sunni  esteems  it  a 
holy  and  righteous  act  to  capture  and  sell  his  less  orthodox 
fellow-believer  into  slavery.  Amongst  the  tribute  paid  by  the 
hill  states  to  the  Afghan  governors  of  Badokshan  and  to  the  Wali 
of  Bukhara,  not  the  least  important  parts  are  the  troops  of  fair- 
complexioned  girls  from  the  upper  valleys  of  the  Galcha  Btates,  and, 
when  procurable,  pagan  boys  from  Kafiristdn.  Uzbegs  are  chiefly 
found  in  the  country,  and  Tdjiks  in  the  towns  along  the  plains 
below  Badakshdn  and  in  Turkistdn  ;  the  former  invariably  speak 
Turki  and  the  latter  Persian,  or  dialects  with  a  number  of  Persian 
words  in  them.  In  Wakhan  the  men  wear  brown  woollen  coats  and 
trousers,  Laddki  boots,  and  a  scanty  cotton  turban,  either  bine  or 
white.  The  women  here  also  dress  much  like  the  men,  and,  as  in 
Chitrdl,  wear  their  hair  in  long  plaits.  They  have  Jewish  noses 
and  are  not  very  fair-looking.  Kirghiz  are  found  along  the  eastern 
slopes  of  the  Tian-shdn  and  the  northern  slopes  of  the  Pamir  and 
Kuen-lun  ranges  in  Chinese  Turkistdn.  The  Alai  Kirghiz  of  the 
Pdmir  have  a  bad  reputation  as  robbers.  East  of  them  lie  the  great 
uninhabited  steppes  until  we  come  to  the  country  near  Kanjiid, 
which  is  rendered  unsafe  by  the  raids  of  the  people  of  Hanza  and 
Nagar.  Further  east  we  have  the  Chang-thang  highlands,  occupied 
by  tho  robber  Bhotiya  tribes  of  Changpiis,  speaking  a  Tibetan  dialect 
akin  to  Zanskdri.  The  dress  of  the  male  Kirghiz  inhabiting  the 
pastoral  slopes  of  the  highlands  south  of  Yarkand  and  Kdshgar  is  not 
different  in  any  material  degree  from  that  of  the  othor  inhabitants.1 
Their  women  wear  as  a  head-dress  a  white  cloth  rolled  evenly 
and  regularly  round  a  skull-cap  of  red  or  other  bright  material, 
with  lappets  over  the  cars.  The  end  of  the  turban  is  drawn  down 
and  passed  over  the  lappets  and  under  the  chin,  and  the  coat  worn 
is  a  dressing-grown  of  wadded  and  quilted  cotton.  In  the  plains 
the  winter  dress  of  the  females  comprises  a  fur  cap  of  black  lamb’s 

1  Gordon  :  Roof  of  tlic  World. 
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wool  with  a  trimming  of  the  fur,  and  a  crown  of  coloured  silk  or 
cloth  worn  over  a  square  of  muslin  which  forms  a  veil.  The  coat 
worn  is  full  and  long,  and  the  boots  are  of  embroidered  leather 
with  high  heels.  The  hair  is  worn  either  in  two  long  plaits  or  in 
ringlets.  The  men  wear  a  close-fitting  cap  lined  with  fur  and 
turned  up  at  the  bottom.  The  coat  resembles  that  worn  by  the 
women,  only  it  is  fastened  by  a  cotton  girdle,  and  the  boots  are 
worn  long  and  plain,  with  felt  stockings.  In  winter,  sheepskin 
with  the  wool  attached  is  the  universal  material  for  clothing. 


To  Prejcvalsky  we  are  indebted  for  an  account  of  the  people 

,  ,  around  the  lake  country  of  the  Tarim  near 

Kara- ku  rclii  n  s . 

Lob-nor,  to  the  north  of  the  Altyn-Tigh, 
and  of  those  inhabiting  the  eastern  extremity  of  the  Kuen-lun 
near  the  sources  of  the  Hoang-ho.  The  former1  present  “  a  strange 
mixture  of  facial  types,  some  of  which  call  to  mind  a  Mongolian 
race.  The  prevailing  characteristics  are,  however,  Aryan,  though 
far  from  pure.  *  *  In  height  they  are  rather  below  the  average  ; 

frame  weak  and  hollow-chested  ;  cheek-bones  prominent  and  chin 
pointed  ;  beard  scanty  and  a  V  Espagnole ;  whisker  even  smaller  ; 
hair  on  the  face  generally  of  feeble  growth  ;  lips  often  thick  and 
protruding  ;  teeth  white  and  regular  and  skin  dark,  whence 
their  name  K&ra-kurchin  may  be  derived.”  Their  language  is 
said  to  resemble  closely  the  diaHct  of  Khoten.  The  clothing  of 
the  lake- dwellers  is  made  from  the  fibres  of  a  species  of  atclepiat , 
and  consists  of  a  looso  coat  and  trousers  with,  in  winter,  a  sheep¬ 
skin  cap,  and  in  summer  one  made  of  felt.  In  summer  the  feet 
are  uncovered,  and  in  winter  shoes  of  untanned  hide  are  worn.  The 
coats  in  winter  are  lined  with  duckskins  dressed  in  salt.  Fish, 
wild-fowl,  and  the  tender  shoots  of  reeds  are  their  principal  food. 
All  profess  the  Muhammadan  religion.  The  inhabitants  of  the 
country  along  the  Tarim  towards  Korla  appear  to  bo  also  of  the 
same  race,  though  comparatively  more  civilised. 

To  the  north-east,  towards  the  Yellow  river,  we  have  the  Kara- 

Tangutans,  a  race  apparently  connected 
Tiira-Tangutans.  wjth  the  Tibetans  proper.  They  arc  more 

robust  in  form,  greater  in  stature,  and  darker  in  complexion,  than 

1  From  Kulja  across  the  Tian-shAn  to  Lob- nor :  London,  1879,  pp.  44, 166,  See, 
further,  section  G.  of  references  attached  to  this  chapter. 
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the  Tangutans  of  Kan-su.  Their  hair  is  black,  but  the  head  is 
shaved  clean  and  no  pig-tails  are  worn.  The  eyes  are  dark  and 
large,  never  narrow  like  the  Mongols ;  the  nose  straight  and  some¬ 
times  aquiline  and  also  sometimes  retrauasde;  the  lips  thick  and 
protruding ;  the  cheek-bones  not  so  prominent  as  in  the  Mongol ; 
the  face  long  and  never  flat,  and  the  skin  tawny  coloured.  The 
language  is  akin  to  Tibetan.  The  dress  in  summer  comprises  a 
long,  grey,  woollen  coat  reaching  to  the  knees,  boots,  and  a  low- 
crowned,  broad-brimmed,  felt  hat.  In  winter  a  sheepskin  coat  is 
put  next  the  skin,  and  the  upper  part  of  the  legs  is  usually  left 
bare  and  also  the  right  arm  and  part  of  the  right  breast,  the  right 
sleeve  being  allowed  to  hang  down  empty.  The  women  dress  like 
the  men,  and  all  live  in  tents  made  of  black,  coarse,  woollen  cloth, 
whence  the  name  Kara  (or  black )-Tangutans.  They  are  met  as  far 
as  the  Murui-ussu,  the  extreme  point  reached  by  Prejevalsky.1  Of 
the  people  between  the  Hoang-ho  and  Brahmaputra  very  little  is 
known  beyond  the  fact  that  they  are  of  Tibetan  origin  and  chiefly 
Buddhists  in  religion.  Pamutnn  near  Bathang,  which  lies  in  about 
99°  east  longitude  and  28°  50'  north  latitude,  is  the  most  westerly 
point  attained  by  Mr.  Cooper2  in  his  memorable  journey  from  Han¬ 
kow  towards  the  frontier  of  India  in  1868 ;  and  Prun,  in  the  Mishmi 
country,  the  most  easterly  point  reached  in  his  attempt  to  penetrate 
the  intervening  ranges  to  China  in  1870,  leaving  a  space  of  about 
120  miles  as  the  crow  flies  unexplored  and  unknown. 

We  have  now  briefly  sketched  the  character  of  the  countries 

and  peoples  encircling  the  great  elevated 

1  1  vt 

area  which  from  Ladak  on  the  west  to  the 
Chinese  frontier  is  known  as  Tibet,  and  is  entirely  under  Chinese 
influence.  The  true  name  of  this  tract  is  Bod-yul  or  Bod-land, 
and  the  people  Bod-pas,  corrupted  by  the  Indians  into  Bhotiyas,  a 
name  now  applied  to  the  Tibetans  living  on  the  borders  between 
India  and  Tibet,  whilst  the  people  of  Tibet  proper  are  called 
Huniyas  and  the  country  Hundes.  The  eastern  division  of  Tibet 
is  known  as  Kh&m  or  Kham-yul,  sometimes  called  Bod-chen ;  it 
extends  from  the  frontiers  of  China  to  about  95°  east  longitude. 
Central  Tibet  or  Tibet  proper  is  called  Bod  at  its  eastern  end,  and 

1  Mongolia,  bj  Prejevalsky :  London,  1876,  II.,  pp.  109,  301.  *  Travels  of 

a  Tioncer  of  Commerce  in  Fig-tail  and  Petticoats  c  London,  1871. 
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g-Ndri  or  N&ri  it  its  north-western  end ;  the  former  division  being 
the  shorter  of  the  two,  bnt  perhaps  broader  and  more  civilised  and 
populous.  A  line  dra  wn  from  Datjfling  northwards  would  apparently 
separate  Bod  from  N&ri.  The  oentral  part  is  also  called  U-Tsaag 
from  the  two  provinces  of  U  and  Tseng  in  which  Lh&sa  is  situated. 
N&ri  is  divided  into  the  three  great  districts  of  Mang-yul,  Khorsum, 
and  Mar-yul.1  The  first  marches  with  Nep&l  almost  to  its  western 
boundary ;  the  second  extends  along  the  British  frontier  of  Kumaun 
and  Garhw&l  and  that  of  the  independent  state  of  Bisahr;  and  the 
last  included  western  Tibet  and  the  Kashmiri  states  of  Bald  and 
Ladak.  The  physical  characteristics  of  this  tract  have  bad  the 
effect  of  isolating  its  inhabitants,  who  are  distinct  in  race  and 
language,  from  all  the  nations  we  have  described,  and  find  their 
affinities  in  the  Tangutans  of  the  north-eastern  Kuen-lun  already 
noticed.  They  are  broadly  built;  have  dark  hair,  scanty  beards, 
high  cheek-bones,  oblique  eyes,  complexion  fair  amongst  the  better 
classes,  dark  amongst  the  lower,  who  are  more  exposed  to  the 
weather.  To  the  east  in  the  warmer  valleys  they  are  agriculturists, 
and  to  the  west  and  north  follow  a  pastoral  life.  The  costume 
varies  in  the  different  provinces  and  with  the  means  of  the  person, 
but  as  a  rule  the  men  in  the  wilder  parts  shave  the  head  clean  like 
the  K&rar-Tangutans,  whilst  the  more  settled  allow  it  to  grow  long 
and  plait  it  into  a  queue  or  tail  like  the  Tangutans  proper.  To  the 
east  Chinese  fashions  are  in  vogue,  and  to  the  west  the  common 
dress  is  a  coat  and  trousers  of  undyed  woollen  material  with  boots 
to  the  knee.  The  Lamas  wear  distinctive  dresses,  red  or  yellow 
according  to  the  sect  to  which  they  belong,  and  the  wealthier 
indulge  in  coloured  broad-cloth  garments  of  English  or  Russian 
manufacture.  Barley  porridge,  tea  and  meat  form  the  staple  food 
of  the  people,  and  chang  or  beer,  a  simple  infusion  of  malted  barley, 
is  of  universal  use  all  over  Tibet. 

Having  completed  our  review  of  the  nations  inhabiting  the 

Himalaya  and  the  surrounding  country,  we 
General  distribution.  .  . 

may  now  briefly  notice  the  natural  distribution 

of  the  several  great  races  that  have  come  under  our  consideration  in 

1  From  Captain  Henry  Strachey’s  paper  on  the  physical  geography  of  Western 
Tibet,  Ijondon,  1854,  still  our  best  authority  on  the  subject.  A  more  detailed  account 
nill  be  given  hereafter  in  the  Gasetteer  portion  of  this  memoir :  see  also  section  H. 
of  references  attached  to  this  chapter. 
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the  special  tracts  that  each  now  occupies.  The  extraordinary  rigour 
of  the  climate  and  the  physical  barrier  that  exists  between  Tibet 
and  India  sufficiently  explains  the  absence  of  ethnical  or  political 
relations  between  the  two  countries.  Accident  has  given  the  Indian 
state  of  Kashmir  political  preponderance  in  western  Tibet,  but  the 
ethnical  distinction  still  remains,  and  will  probably  ever  continue. 
The  climatic  condition  of  eastern  and  northern  Tibet  allows  of  a  free 
migration  of  the  inhabitants  from  one  part  to  the  other,  which  is 
shewn  in  the  common  origin  of  the  people  of  those  countries  to 
the  present  day.  Turks  and  Tartars  occupy  the  country  called 
Turkist&n,  similar  in  character  to  their  original  homes ;  but  in 
proportion  as  the  cliWiatal  conditions  become  Indian,  so  does  the 
population  become  Aryan.  The  Tartar  is  the  child  of  the  rugged 
bleak  steppes ;  and  when  we  approach  the  cold  and  wooded 
mountains  we  come  on  the  Hindu  element  at  its  maximum  in  the 
tract  around  the  sacred  sources  of  the  Jumna  and  the  Ganges, 
gradually  diminishing  as  we  move  eastward  towards  the  excessively 
moist  though  warmer  valleys  of  the  Nepal  and  Asam  Himalaya, 
where  they  are  replaced  by  races  akin  to  the  people  of  eastern  Tibet 
and  Siam,  and  on  the  west  meeting  the  Iranian  and  the  Tartar  in 
the  trans-Indus  ranges.  To  the  north  of  the  Kuen-lun  the  Mongol 
and  Chinese  converts  to  Muhammadanism,  called  Tunganis,  and  in 
western  Tibet  the  Muhammadan  Baltis,  divide  the  Buddhists  from 
the  followers  of  Islam.  In  the  valleys  of  the  affluents  of  the  Oxus 
and  the  Kabul  river  we  have  an  Iranian  race  of  Galchas  or  T&jiks 
driven  upwards  by  political  disturbances  and  mixing  with  an  indi¬ 
genous  mountain  race  of  Aryan  extraction.  The  rigorous  climate 
and  scanty  cultivation  which  prevents  the  intrusion  in  any  numbers 
of  a  southern  race  also  debars  the  tribes  inhabiting  the  higher  hills 
from  making  any  permanent  occupation  of  the  lowlands.  Like  their 
favourite  domestic  animal  the  yak,  the  Him&layan  mountaineers  do 
not  thrive  at  low  altitudes,  nor  can  plains-bred  men  or  animals  with¬ 
stand  for  any  time  the  arctic  cold  and  rarefied  air  of  the  more  elevated 
regions.  Thus,  there  is  a  dear  connection  between  the  distribution 
of  the  nations  that  are  found  in  the  Himalaya  and  the  physical 
characteristics  of  the  regions  that  they  occupy ;  and  if  we  had  time  to 
pursue  the  subject  further,  it  might  be  shown  that  the  orographical 
eonditions  of  a  tract' have  materially  influenced  its  history,  political 
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ind  religious,  and  the  social  and  moral  character  of  its  inhabitant*. 
The  disposition  of  a  people  towards  peace  or  war ;  their  migrations  j 
the  diffusion  of  their  language  ;  their  habits,  pastoral,  agricultural, 
or  commercial  j  the  extent  of  their  influence — all  depend  more  or 
less  on  the  physical  peculiarities  of  the  country  that  they  inhabit. 
And  not  only  is  man  so  affected,  but  the  entire  fauna  and  flora  obey 
the  same  laws,  so  that  the  skilful  naturalist  can  from  a  plant  or  even 
a  butterfly  describe  the  general  character  of  the  country  of  which  it 
is  a  native,  and  with  it  the  customs  and  manners  of  the  inhabitants. 
For  the  nature  of  a  country,  whether  mountainous  or  level,  the 
direction  of  the  great  ranges,  the  length  and  line  of  coast,  the 
position  with  regard  to  the  equator,  the  relations  of  land  and  water, 
and  the  drainage  systems,  are  all  primary  agents  in  the  distribution 
of  organic  life  and  of  the  influences  which  govern  all  atmospheric 
and  climatic  phenomena. 
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BKFEBENCEB. 

Tto  following  Hat  of  nfimw  to  book*  touring  on  tha  geographical  and  etbaologUal  notion  in 
the  preceding  chapter  la  not  Intended  to  be  exheoetlvo,  but  simply  to  furnleh  a  guide  to  the 
bibliography  of  the  eoantriee  within  end  adjoining  the  Himalaya,  and  only  include#  aueh 
worka  aa  are  ordinarily  procurable. 

Section  A.— Eastern  Asam  and  Tibet. 

(o) — Ikdo-Ohihbsb  Fmoimn. 

1.  La  Mlaaion  du  Thibet,  by  Ft.  C.  H.  DeaQodina.  Verdun,  1872. 

2.  Pays  fronti&res  du  Thibet,  de  In  Bnrmnnie  et  de  Yunnan,  by  the  anme.  Bull, 

de  In  Soc.  de  Geogr.  de  Paria,  Oct.,  1876. 

8.  Territoire  de  Bathang,  by  the  same.  Ibid,  Dec.,  1876,  and  Dec.,  1877. 

4.  Le  coma  sup&ieor  dea  (leaves  de  1’Indo-Ghine,  by  the  anme.  Ibid,  Aug.,  1876. 

6.  Notes  aur  le  Thibet,  by  the  anme.  Ibid,  Oct.,  1877. 

6.  Mandnlny  to  Momein,  by  J.  Anderson.  London,  1876. 

7.  Overland  route  to  China  vid  A  aim,  the  Tenga  Pani  river,  Khnmti  and  Singpho 

country,  across  the  Irrawaddy  river  into  Yunnan,  by  H.  Cottam.  P.  R.  G. 
B„  XXI.,  6. 

8.  Travels  in  Western  China  and  on  the  Eastern  borders  of  Tibet,  by  Capt.  W.  J. 

Gill.  Ibid,  XXII.,  266,  and  see  H.,  26. 

0.  Across  China  from  Chin-Kaing  to  Bhamo  in  1877,  by  J.  McCarthy.  Ibid,  I.  N. 

5.,  489. 

10.  Official  narrative  of  the  expedition  to  explore  the  trade  routes  to  China  vid 

Bhamo  under  Major  Bladen.  Calcutta,  1870. 

11.  Travels  of  a  Pioneer  of  Commerce  in  Pigtail  and  Petticoats :  an  overland  jour¬ 

ney  from  China  towards  India,  by  T.  T.  Cooper.  London,  1871. 

12.  Journal  of  an  attempted  ascent  of  the  river  Min  to  visit  the  tea-plantations 

of  the  Fukhien  Province  of  China,  by  G.  J.  Gordon.  J.  A.  S.,  Ben.,  IV.,  653. 

15.  Short  survey  of  the  country  between  Bengal  and  China,  by  Baron  Otto  des 

Granges.  Ibid,  XVIL,  i.,  132. 

14.  Memorandum  on  the  countries  between  Thibet,  Yunnan,  and  Bunnah,  by 
Rev.  T.  D’ Mature.  Ibid,  XXX.,  367. 

(See  also  the  writings  of  Blakiston,  Margary,  Fytche,  Pollok,  Phayre,  Ac.) 

(6) — Uppek  AsJm. 

16.  Memoir  of  a  survey  of  As4m  and  the  neighbouring  countries  executed  in 

1826-28,  by  Lieut.  R.  Wilcox.  As.  Res.,  XVII.,  436,  and  SeL  Rec.,  Bengal, 
XXIII.,  1866,  and  Bel.  papers,  Hill  tracts,  1873,  p.  1. 

16.  Account  of  Asam,  the  local  geography,  tea-plant,  manners  of  the  neighbour¬ 

ing  tribes,  by  W.  Robinson.  Calcutta,  1841. 

17.  Report  on  the  Eastern  frontier  of  British  India,  by  Capt.  B.  B.  Pemberton. 

Calcutta.  1836. 

18.  Journals  of  travels  in  AbAso,  Bunnah,  Boo  tan,  and  Afghanistan,  by  W.  Griffiths, 

Calcutta,  1847. 

19.  Memoir  on  Bylhet,  Kachir,  and  the  adjacent  districts,  by  F.  H.  Fisher.  J.  A. 

8.,  Ben.,  IX.,  808. 

20.  Notes  on  northern  Cachir,  by  Lieut.  R.  Stewart.  Ibid,  XXIV.,  582. 
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21.  Travela  and  adventures  in  the  Province  of  Aaim,  by  Major  J.  Bntler.  Lon* 

don,  1860. 

22.  Koch  Bihir,  Koch  Hf  jo,  and  Aaim  in  the  16th  and  17th  centuries,  by  H. 

Blochmann.  J.  A.  8.,  Ben.,  XLL,  L,  42. 

28.  History  of  Aaim,  by  Anundorum  Bo  rush.  Calcutta. 

24.  Memorandum  on  various  phenomena  in  Asim,  by  the  Bev.  N,  Brown,  J.  A.  8^ 
Ben.,  XIL,  909. 

26.  Notes  on  the  As4m  temple  rains,  by  Capt.  B.  T.  Dalton.  Ibid,  XXIV.,  i. 

26.  Description  of  ancient  temples  and  rains  at  Chirdwir  in  Asim,  by  G.  E. 

Westmacott.  Ibid,  IV.,  186. 

27.  Note  on  ancient  temples  and  other  remains  in  the  vicinity  of  Buddyah  in 

Upper  AsAm,  by  Major  8.  F.  Hannay.  Ibid,  XVII.,  L,  469. 

28.  Ruins  at  Dlmipur  on  the  Dunairi  river,  Asim,  by  Major  God  win- Au  ten. 

Ibid,  XLIIL,  1. 

29.  Temple  at  Jaysigar  in  Upper  Asian,  by  J.  M.  Foster.  Ibid,  311. 

80.  Contributions  to  the  geography  and  history  of  Bengal,  by  H.  Blochmann 

Ibid,  XLIL,  209  :  XLIIL,  280. 

81.  Report  of  a  visit  to  the  hills  in  the  neighbourhood  of  the  Soobansiri  river,  by 

Lieut.  8.  F.  Hannay.  Ibid,  XIV.,  260. 

92.  Account  of  a  visit  to  the  Jugloo  and  Beesee  rivers  in  Upper  Asim,  by  the 
same.  Ibid,  XX IL,  611. 

83.  Report  of  an  expedition  into  the  Mishmee  hill  to  the  north-east  of  Budyak, 

by  Lieut.  E.  A.  Rowlatt  Ibid,  XIV.,  477. 

84,  Journal  of  a  visit  to  the  Mishmee  hills  in  A  aim,  by  W.  Griffith.  Ibid,  VL, 

325,  and  Sel.  papers,  Hill  tracts,  110. 

86.  Notes  on  the  language  spoken  by  the  Mi- Shmis,  by  W.  Robinson.  Ibid,  XXIV., 

307. 

36.  Note  on  the  Dophlas  and  the  peculiarities  of  th^ir  language,  by  W.  Robinson. 
Ibid,  XX.,  126. 

87.  Correspondence  and  journal  of  Capt.  Dalton  in  a  visit  to  a  clan  of  A  born  on 

the  Dihing  river.  Sel.  Res.,  Ben.,  XXIIL,  139. 

38.  On  the  Meris  and  Abors  of  Asim,  by  the  same.  J.  A.  8.,  Ben.,  XIV.,  426. 

39.  Account  of  the  mountain  tribes  on  the  extreme  north-eastern  frontier  of  Ben¬ 

gal,  by  Capt.  Jenkins,  edited  by  J.  McCosh  :  containing  notices  of  the 
Miris,  Abors,  Misfamis,  Kangtis,  Singhphos,  Muamarias,  and  NAgaa.  Ibid, 
V.,  193. 

40.  Notes  on  the  tribes  of  the  eastern  frontier,  by  J.  H.  O’Donel.  Ibid,  XXXII., 

400-404,  and  by  H.  J.  Reynolds.  Ibid,  407. 

41.  Memorandum  on  the  north-eastern  tribes,  by  A.  Mackenzie.  Calcutta,  1869. 

(c) — Ethxogbapht. 

42.  Descriptive  Ethnology  of  Bengal,  by  E.  T,  Dalton  :  Calcutta,  1872.  [Gives  an 

account  (with  figures)  of  the  Khamtis;  Singhphos,  Mishmis,  Chdlikita 
Mishmis  ;  Abor  group,  including  Pidams,  Miris,  Dophlas,  and  AkAs  ;  NAgaa 
of  Upper  Asim*;  lower  NAgas,  including  Kukis,  Mainpuris,  and  Koupouis  ; 
Mikirs  ;  Jaintiyas  and  Khaaiyas  ;  GAroa,  Each  Aries  :  Mechs  ;  Kochs  ; 
Bhotiyas  ;  Lepchns  ;  Murmis  ;  Limbus  and  Kiriutis  ;  Hayas,  and  the 
Tipura  (Tipperah)  and  Chittagong  tribes]. 
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(d) — Gabo  Hills. 

43.  Observations  on  the  inhabitants  of  the  Gairow  hills,  by  J.  Eliot.  As.  Res., 
III.,  17. 

41.  A  narrative  of  our  connection  with  the  Dnshani  and  Chi&nni  O arrows,  with  a 
short  account  of  their  country,  by  C.  S.  Reynolds.  J.  A.  8.,  Ben.,  XVIII., 
1,45. 

46.  Some  account  of  the  C4aiah  hills.  Gl.  in  sec.  I.,  263. 

46.  Notes  on  the  Cdsiah  hills,  by  H.  Yule.  J.  A.  8.,  Ben.,  XIII.,  612. 

47.  A  vocabulary  of  the  Garo  and  Konch  languages,  by  Lieut.  W.  J.  Williamson. 

Ibid,  XXXVIII.,  14. 

48.  Khasia  grammar,  selections  and  vocabulary,  by  W.  Pryce.  Calcutta,  1865. 

49.  English-Khasia  vocabulary,  by  Kelsall.  Calcutta,  1864.  See  also  Hodgson’s 

papers. 

50.  Some  account  of  the  Pflia  of  Dinajpur,  by  G.  H.  Damant.  Ind.  Ant.,  I.,  336, 

871. 

51.  On  the  dialect  of  the  Pflis,  by  the  same.  Ibid,  II.,  101. 

62.  The  Garos,  by  the  Rev.  I.  J.  Stoddard.  Ibid,  II.,  886. 

53.  On  the  Khasia  hill-tribes  of  north-eastern  Bengal,  by  A.  Morgan.  P.  Lit.  and 
Phil.  Soc.,  Liverpool,  30,  1876-76. 


Section  B— Southern  Aiam. 

1.  Report  on  the  wild  tribes  of  the  Chittagong  frontier,  by  C.  Ricketts.  Cal* 

cutta,  1847. 

2.  Some  account  of  the  hill-tribes  in  the  interior  of  the  district  of  Chittagong, 

by  the  Rev.  If.  Barbe,  J,  A.  8.,  Ben.,  XIV.,  380. 

3.  Selection  of  papers  regarding  the  hill  tracts  between  Asim  and  Brtimah  and 

on  the  Upper  Brahmaputra.  Calcutta,  1873. 

4.  The  wild  tribes  of  the  south-east  frontier,  by  Capt.  T.  H.  Lewin. 

5.  The  Chittagong  hill  tracts  and  the  dwellers  therein,  with  comparative  voca¬ 

bularies  of  the  hill  dialects,  by  the  same.  Calcutta,  1869. 

6.  History  of  Arakan,  by  Col.  J.  P.  Phayre.  J.  A.  8.,  Ben.,  XV.,  232. 

7.  Account  of  Arakan,  by  the  same.  Ibid,  X.,  679. 

8.  History  of  Pegu,  by  Sir  A.  Phayre.  Ibid,  XLIL,  23, 120  :  XLIIL,  6. 

9.  Notes  on  the  Heuma  or  Shendoos,  a  tribe  inhabiting  the  hills  north  of  Arm- 

can,  by  Capt.  TickelL  Ibid,  XXL,  207. 

10.  History  of  the  Burmah  race,  by  Sir  A.  Phayre.  Ibid,  XXXVIL.  i. :  XXXVIII., 

29. 

11.  The  hill  tribes  of  the  north-east  frontier.  Ind.  Ant.,  I.,  62. 

12.  The  Lnshais,  by  Capt,  Badgley.  Ibid,  IL,  363. 

13.  ;  Abstract  of  the  journal  of  a  route  travelled  by  Capt.  S.  F.  Hnnnay  from  the 

capital  of  Ava  to  the  amber  mines  of  the  Hukong  valley  on  the  south¬ 
eastern  frontier  of  Asim,  by  Capt.  B.  B.  Pemberton.  J.  A.  S.,  Ben.,  VI.. 
245,  and  No,  3  above,  p.  83. 

14.  Journey  from  Upper  Asfm  towards  Hookhootn,  Ava,  and  Rangoon,  by  W. 

Griffiths.  No.  3  above,  p.  126. 

15.  Narrative  of  a  journey  from  Ava  to  the  frontier  of  Asam  and  back  in  163C-37. 

by  G.  T.  Bayfield.  Ibid,  131. 
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16.  Notes  on  a  trip  across  the  Patkoi  range  from  AaAm  to  the  Hokoong  Talley, 

by  H.  L.  Jenkins  in  1869-70.  Ibid,  246. 

17.  Notes  on  the  Burmese  route  from  Asim  to  the  Hokoong  valley,  by  the 

Ibid,  260. 

18.  The  Nig&a  of  AsAm,  by  Capt.  Jenkins.  J.  A.  8.,  Ben.,  V.,  207. 

19.  Extract  from  the  narrative  of  an  expedition  into  the  NAga  territory  of  AiAm 

in  1840,  by  Lieut.  Grange.  Ibid,  VIII.,  446  :  IX.,  947. 

20.  Extracts  from  a  report  on  a  journey  into  the  NAga  hills  in  1844,  by  B.  Wood. 

Ibid,  IX.,  947  :  X.,  126  :  XIII.,  771. 

21.  Extract  from  a  memoir  on  some  of  the  natural  products  of  the  AngAmi  NAga 

Hills,  by  J.  W.  Masters.  Ibid,  XIII.,  707  :  XVIL,  i.,  67. 

22.  Narrative  of  a  tour  over  that  part  of  the  NAga  hills  lying  between  the  Diko 

and  Dyang  rivers,  by  Capt.  Brodie.  Ibid,  XIV.,  828. 

23.  Report  of  Lieut.  Prodie’s  dealing  with  the  NAgas  on  the  SibsAgar  frontier  in 

1841-46.  BeL.  papers,  Hill  tracts,  p.  284. 

24.  Note  on  a  visit  to  the  tribes  inhabiting  the  Hills  to  the  south  of  SibsAgar  in 

AsAm,  by  8.  E.  Peal.  J.  A.  8.,  Ben.,  XLL,  i.,  9  :  and  Bel.  papers,  Will 
Tracts,  p.  816. 

(/)— Languages. 

26.  A  rough  comparative  vocabulary  of  some  of  the  dialects  spoken  in  the  NAga 
Hills,  by  Capt.  J,  Butler.  J.  A.  8.,  Ben.,  XLIL,  i.,  App.  i.  Vocabulary 
of  the  Banpari  NAgas,  by  S.  E.  Peal.  Ibid,  ttt. 

26.  Account  of  the  valley  of  Munipur  and  of  the  Hill  tribes,  by  Major  McCulloch. 

(To  which  is  added  a  comparative  vocabulary  of  the  Munniporee,  Undro 
Sengmai,  Chairel,  Meeyang,  Koupooee  Poveeron,  Koupooee  Bongboo, 
Qoireng,  Khoonggoee,  Phudang,  Koopome,  Tukaimee,  Muram,  Marring  Anal 
Namfau,  Kookie,  Burmese  and  Shan  languages).  BeL  Res.,  Government 
of  India,  For.  Dept.,  XXVII.,  1859. 

27.  Analysis  of  the  Bengali  poem  ‘  RAjmAla.’  or  chronicles  of  Tripura,  by  the  Rev. 

J.  Long.  J.  A.  8.,  Ben.,  XIX.,  633. 

28.  Progressive  colloquial  exercises  in  the  Lushai  dialect  of  the  D*o  or  K6ki 

language,  by  Capt.  T.  H.  Lewin.  Calcutta,  1874. 

29.  Hill  Proverbs  :  a  collection  of  wit  and  wisdom  from  the  people  of  the  Chitta¬ 

gong  Hills,  by  the  same.  Calcutta,  1875. 

30.  Notes  on  the  languages  spoken  by  the  various  tribes  inhabiting  the  valley  of 

Anfm  and  its  mountain  confines,  by  W.  Robinson.  J.  A.  S.,  Ben.,  XVIII., 
i.,  183, 310. 

31.  A  dictionary  in  AsAmcse  and  English,  by  M.  Bronson,  American  Baptist 

Missionary.  London,  1876. 

32.  Note  on  the  Shans,  by  Col.  8.  F.  Hannay.  Calcutta,  1846. 

33.  A  visit  to  Xiengmai,  the  principal  city  of  the  Shan  Btatc.  by  Sir  R.  H. 

Bchomburgli.  J.  A.  S.,  Ben.,  XXXII.,  387  (1863). 

34.  Introductory  sketch  of  the  history  of  the  Shans  in  Upper  Bnraah  and 

Yuuan,  by  N.  Elias.  Calcutta.  1876. 

36.  A  grammar  of  the  Shan  languages,  by  J.  Cushing.  London,  1877. 

36.  Alplmbets  of  the  Tai  languages,  by  Rev.  Nathan  Brown,  with  plates  of  those 
of  the  Ahom,  KUamti.  ShyAn,  Laos,  and  Burmese,  J.  A.  S.,  Ben.,  VI.,  17. 
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87.  Interpretation  of  an  Abom  inscription,  by  Capt,  Jenkins.  Ibid,  980. 

88.  Comparison  of  Indo-Chinese  languages  with  comparative  vocabularies  of 

BangAli,  AsAmese,  Khamti,  Siamese,  Aka,  Abor,  Mishimi,  Burmese, 
Karen,  Singpho,  Jili,  Giro,  Manipuri,  Songpu,  Kapwi,  Koreng,  MarAm, 
Champhung,  Lahuppa,  N.  TAngkhul,  C.  TAngkhul,  8.  TAngkhul,  Kboibu, 
Haring,  Anamese,  Japanese  and  Corean,  by  Rev.  W.  Brown.  Ibid,  1,023. 
99.  Description  of  the  tomb  of  an  Ahom  noble,  by  C.  Clayton.  Ibid,  XVII., 
i.,  473. 

40.  Note  on  Ghargaon  in  AsAm,  by  J.  V.  Forster.  Ibid,  XLI.,  i.,  32. 

41.  Note  on  the  Singphos,  by  Col.  S.  F.  Hannay.  Calcutta,  1846. 

42.  Report  of  a  visit  by  Capt.  Vetch  to  the  Singpho  and  Naga  frontier  of  Laki in¬ 

pur  in  1842.  SeL  papers,  Hill  tracts,  p.  265. 

43.  Remarks  on  the  Indo-Chinese  alphabets,  by  Dr.  Bastian.  J.ILA.  8.,  III.,  ii. 

Section  C—  Bhutan,  Sikkim,  Nepal. 

(<*)— Bhutan. 

1.  Narratives  of  the  Mission  of  George  Bogle  to  Tibet  (1774),  and  of  the  journey 

of  Thomas  Manning  to  LhAsa  (1811-12),  by  C.  R.  Markham.  Loudon,  1876. 

2.  Notes  on  Dr.  Hamilton’s  Missions  to  PanAkha  in  1776  and  1777. 

3.  Account  of  an  embassy  to  the  court  of  the  Teshoo  Lama  in  Tibet  and  a  journey 

through  Boo  tan,  Jay  Capt.  8.  Turner.  London,  1806. 

4.  Poorungfter  Gosseyn’s  residence  at  LhAsa  in  1786.  As.  Res.,  I.,  207. 

6.  Account  of  Bhutan,  by  Kishan  Kant  Bose.  As.  Res.,  XIL,  128. 

6.  Report  on  Boo  tan,  by  Capt.  R.  B.  Pemberton.  Calcutta,  1839.  Journal 

of  the  Mission  to  Bhutan,  1837-38,  under  Capt.  R.  B.  Pemberton,  by  W. 
Griffiths,  M.D.  Calcutta,  1847,  and  J.  A.  8.,  Ben.,  VHL,  208,  251. 

7.  Report  on  the  state  of  Boo  tan  and  on  the  progress  of  the  Mission  of  1863-64, 

by  the  Hon’ble  Ashley  Eden.  Calcutta,  1864. 

8.  The  last  four  are  reprinted  in  ‘  Political  Missions  to  Bootan.’ Calcutta,  1865. 

9.  Bootan,  or  the  story  of  the  Dooar  war,  by  Burgeon  Rennie,  M.D.  London,  1866. 

10.  Papers  relating  to  Bootan  presented  to  Parliament.  No.  13  of  8th  February, 

1866. 

11.  Further  papers  relating  to  Bootan  presented  to  Parliament.  No.  47  of  15th 

February,  1865. 

12.  Visit  to  Dewangiri,  by  E.  T.  Dalton.  J.  A.  8.,  Ben.,  XVIII.,  66. 

13.  A  Military  report  on  the  country  of  Bhutan,  containing  all  the  information 

of  Military  importance  which  has  been  collected  up  to  12th  July,  1866,  by 
Lieut.  C.  M.  Macgregor.  Calcutta,  1873. 

(6)— Sikkim. 

14.  HimAlayan  Journals  :  notes  of  a  naturalist  in  Bengal,  the  Sikkim  and  Nepal 

HimAlayas,  Ac.,  by  J.  D.  Hooker.  London,  1855. 

15.  Notes,  chiefly  botanical,  made  on  a  journey  from  Darjeeling  to  Tonglo,  by  the 

same.  J.  A.  S.,  Den.,  XVIII.,  i.,  419. 

16.  Notes  on  a  tour  in  the  Sikkim  HimAlayan  mountains  undertaken  for  the  pur¬ 

pose  of  ascertaining  the  geological  formation  of  Kinchinjanga,  by  W.  S. 
Sherwill.  Ibid,  X  XIL,  540,  61 1 . 
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17.  Journal  of  •  trip  undertaken  to  explore  the  glaciers  of  the  Kanchinjinga 

group,  bj  Major  J.  L.  SherwilL  Ibid,  XXXI.,  457. 

18.  Diary  of  a  journey  through  Sikkim  to  the  frontiers  of  Thibet,  by  A.  Campbell. 

Ibid,  XXI.,  407,  477,  588. 

18.  A  journal  of  a  trip  to  the  Sikkim,  by  the  earne.  Ibid,  XVI1L,  i.,  482. 

90.  Bootee  from  Darjiling  to  Tibet,  by  the  same.  Ibid,  XVII.,  ii.,  488. 

91.  Itinerary  from  Phari  in  Tibet  to  Lasas,  with  appended  route*  from  Darjiling 

to  Phari,  by  the  same.  Ibid,  XVIL,  L,  267. 

22.  Notes  on  eastern  Thibet,  by  the  same.  Ibid,  XXIV.,  252. 

28.  Report  on  a  visit  to  Sikkim  and  the  Tibetan  frontier  in  1878,  by  J.  Ware- 
Edgar,  C.S.L  Calcutta,  1874. 

24.  Sikkim,  with'  hints  on  mountain  and  jungle  warfare,  exhibiting  also  the  facili¬ 
ties  for  opening  commercial  relations  through  the  hills  of  Sikkim  with 
Central  Asia,  Tibet,  and  Western  China,  by  Col.  J.  C.  Gawler.  London, 
1873. 

2b.  A  short  account  of  the  Cooch  Behar  State,  by  Capt.  T.  H.  Lewin. 

26.  The  Indian  Alps  and  how  we  crossed  them.  London,  1876. 

27.  Note  on  the  Mechia,  together  with  a  small  vocabulary  of  the  languarge,  by  Dr. 

A.  Campbell.  J.  A.  8.,  Ben.,  VIII.,  623. 

28.  Note  on  the  Lepchas  of  Sikkim,  with  a  vocabulary  of  their  language,  by  the 

same.  Ibid ,  IX.,  379. 

29.  A  note  on  the  Limboos  and  other  hill  tribes  hitherto  undescribed,  by  the 

same.  Ibid,  IX.,  698. 

80.  On  the  literature  and  origin  of  certain  hill  tribes,  by  the  same.  Ibid,  XL,  4. 

81.  Note  on  the  Limboo  alphabet  of  Sikkim,  by  the  same.  Ibid,  XXIV.,  202. 

82.  Ethnology  of  India,  by  Mr.  Justice  Campbell.  Ibid,  XXXV.,  1. 

33.  Specimens  of  the  languages  of  India,  including  tribes  of  Bengal,  the  Central 
Provinces,  and  the  eastern  frontier,  by  Sir  O.  Campbell.  London,  1874. 
84.  A  sketch  of  the  modem  languages  of  the  East  Indies,  accompanied  by  two 
language  maps,  by  R.  N.  Cust.  London,  1878. 

86.  A  comparative  dictionary  of  the  languages  of  India  and  High  Asia,  by  W.  W. 
Hunter.  London,  1868. 

86.  A  grammar  of  the  Bong  (Lepcha)  language  as  it  exists  in  the  Dorjeling 

and  Sikkim  hills,  by  Q.  B.  Main  waring.  Calcutta,  1876. 

(®)-NiPiu 

87.  An  account  of  the  kingdom  of  Nepdl,  by  Father  Ouiseppe.  As.  Res.,  II.,  307. 
38.  An  account  of  the  kingdom  of  Nepal,  being  observations  made  during  a  mission 

to  that  country  in  the  year  1793,  by  Colonel  Kirkpatrick.  London,  1811. 
89.  An  account  of  the  kingdom  of  Nepil  and  of  the  house  of  Oorkha,  by  Francis 
Hamilton  (formerly  Bnchanan).  Edinburgh,  1819. 

40.  Narrative  of  a  five  yean’  residence  at  Nep&l,  from  1841  to  1846,  by  T.  Smith. 

London,  1852. 

41.  A  journal  to  Kathmandu  with  the  camp  of  Jang  Bahadoor,  by  Lawrence 

Oliphaat.  London,  1852. 

42.  History  of  Nepil,  translated  from  the  Parbatiya  by  Munshi  Shew  Shunkcr 

Singh  and  Pandit  Shri  Ouninand  and  edited  by  D.  Wright,  M.D.  Cam¬ 
bridge.  1877. 
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43.  Nepil :  it*  people,  religion,  custom*,  soology,  botany,  by  Dr.  OldfleldL  '  London, 

1879. 

44.  Memorandum  relative  to  the  seven  Kosis  of  Nepil,  by  B.  H.  Hodgeon.  J.  A. 

S.,  Ben.,  XVIL,  1L,  64R. 

4ft.  Route  from  Kathmandu  to  Darjiling,  by  the  same.  Ibid,  634. 

46.  A  cursory  notice  of  Nayakot,  by  the  same.  Ibid,  IX.,  1114. 

47.  Selection*  from  the  record*  of  the  Government  of  Bengal,  No.  XXVII. 

4ft.  Quality  of  the  Koala  of  NepiL  J.  A.  8.,  Ben.,  V.,  869. 

49.  Paper*  on  the  colonisation,  commerce,  geography,  Ac.,  of  the  Himalaya  moun¬ 
tain*  and  Nepil,  by  B.  H.  Hodgson.  London,  1867. 

(rf)— Ethnology. 

60.  Notices  of  the  languages,  literature,  and  religion  of  Nepil  and  Thibet,  by  B. 

H.  Hodgson.  As.  Be*.,  XVI.,  409. 

61.  On  the  aborigines  of  the  Himilaya,  by  the  same.  J.  A.  8.,  Ben.,  XVL,  1236, 

and  XVIL,  i.,  73. 

62.  Origin  and  classification  of  the  military  tribes  of  Nepil,  with  a  tabular  view 

of  the  tribes,  by  the  same.  Ibid,  II.,  217. 

63.  On  the  Cheping  and  Kdsdnda  tribe*  of  Nepil,  with  a  Cheping  vocabulary,  by 

the  same.  Ibid,  XVIL,  U,  660. 

64.  Cursory  notioe  of  Niyakot  and  the  remarkable  tribe*  inhabiting  it,  by  the 

same.  Ibid,  IX.,  1114. 

66.  On  the  tribes  of  northern  Tibet,  Honok  and  Sifin,  by  the  same.  Ibid,  XXII., 

121. 

66.  On  the  oolonisation  of  the  Himalaya  by  Europeans.  Sel.  Bee.  Ben.,  XXVII.,  p.  1. 

67.  On  the  commerce  of  Nepil.  Ibid,  p.  11. 

68.  The  preceding  seven  papers  have  been  reprinted  in  4  Essays  on  the  languages, 

literature,  and  religion  of  Nepil  and  Tibet.’  London,  1874. 

69.  Classification  of  the  Newirs  or  aborigines  of  Nepil  Proper,  preceded  by  the 

most  authoritative  legend  relative  to  the  origin  and  early  history  of  the 
race,  by  the  same.  J.  A.  8.,  Ben.,  III.,  216. 

60.  Comparative  vocabulary  of  the  several  languages  and  dialects  of  the  eastern 

Sub-Himalaya  from  the  Kili  or  Ghagra  to  the  Dhansri,  by  the  same. 
ibid,  XVI.,  1244. 

61.  Ethnography  and  geography  of  the  Bub-Himilayas,  by  the  same,  with  a  Khas 

vocabulary.  Ibid,  XVII.,  i.,  644. 

62.  On  the  Tibetan  type  of  mankind,  by  the  same.  Ibid,  XVII.,  ii.,  222,  680. 

63.  A  brief  note  on  Indian  Ethnology,  by  the  same.  Ibid,  XVIII.,  238. 

64.  On  the  aborigines  of  north-eastern  India,  by  the  same,  with  a  comparative 

vocabulary  of  Tibetan  written  and  spoken,  Dbimil,  Bodo  and  Giro.  Ibid, 
461. 

66.  On  the  origin,  location,  creed,  customs,  character  and  condition  of  the  Kooch 
Bodo  and  Dhimil  people,  with  a  general  description  of  the  climate  they 
dwell  in,  by  the  same.  Ibid,  702.  Reprinted  with  the  preceding  in  the 
Aborigines  of  India.  Calcutta,  1847. 

66.  On  the  aborigines  of  the  eastern  frontier  with  vocabularies  of  Burman  written 
and  spoken,  Singpho,  Naga,  Abor-miri  and  Miri,  by  the  same.  J.  A.  8 , 
Ben.,  XVIII.,  967. 
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67.  On  the  aborigines  of  eonthen  India,  by  the  ume.  Ibid,  880. 

66.  On  the  aborigines  of  Central  India,  by  the  same.  Ibid,  XVII.,  ii,  660. 

69.  On  the  aboiiginea  of  the  north  e— tem  frontier,  by  the  aame.  Ibid,  III, 

809. 

70.  Indo-Chineoe  borderers  and  their  connection  with  the  Hhndlayane  and  Tibet¬ 

ans,  by  the  same.  Ibid,  XXII.,  1. 

71.  Caucasian  and  Mongolian  affinities,  by  the  aame.  Ibid,  tin,  26. 

73.  Comparative  vocabulary  of  the  languages  of  the  broken  tribes  of  Nepdl: 

[(1)  Dahi  or  Darhai ;  (2)  Denwar ;  (8)  Pnki  or  Pahari  ;  (4)  Che  ping  ; 
<6)  Bhrinu  ;  (6)  VAyu  or  Hiyu  ;  (7)  Kus<var  ;  (8)  Kusunda  ;  (9)  Pikhya 
(unbroken) ;  (10)  Thaksys  (dot);  (11)  ThAruJ,  and  oomparative  vocabulary 
of  the  (seventeen)  dialects  of  the  Kirin ti  language,  also  a  Yayu  and  a 
vocabulary  and  grammar,  by  the  same.  Ibid ,  XXVL,  817 :  XXVII ,  393. 
78.  On  the  Viyu  tribe,  by  the  same.  Ibid,  XXYIL,  443. 

74.  On  the  Kiriati  tribe,  by  the  same.  Ibid,  446. 

76.  The  Megar  language  of  Nepil,  by  J.  Beames.  J.  R.  A.  8.,  IV.,  1869. 

Mora. — Articles  Nos.  44,  46,  62,  64 — 66,  68,  69,  70 — 74  above  have  been  reprinted 
in  Miscellaneous  Essays  relating  to  Indian  subjects,  by  B.  M.  Hodgson, 
London,  1880. 

Section  D— Kali  to  tho  Satlaj. 

1.  Illustrations  of  the  botany  and  other  branches  of  the  Natural  History  of  the 

Himilayan  mountains,  by  J.  Forbes  Boyle.  London,  1889. 

2.  Notes  of  an  excursion  to  the  Pindaree  Glacier  in  1846,  by  E.  llladden. 

J.  A.  S,  Ben,  XVL,  226,  696  (chiefly  botanical). 

8.  The  Turaee  and  outer  mountains  of  Kumaen,  by  the  same.  Ibid,  XVIL, 

1.,  849  :  XVni.,  i.,  603  (chiefly  botanical). 

4.  Description  of  the  (so-called)  mountain  trout  ef  Kumann,  by  J.  McClelland. 

J bid,  IV.,  89. 

6.  Notes  of  observations  on  the  Boksas,  by  Dr.  J.  L.  Stewart.  Ibid,  XXXIV., 

11.,  147. 

6.  Ancient  remains  in  the  Garhwil  Bhibar,  by  H.  pollan.  Ibid,  XXXVI.,  166. 

7.  Narrative  of  a  survey  for  the  purpose  of  discovering  the  source  of  the  Canges, 

by  Capt.  F.  V.  Bapier.  As.  Bes.,  XI.,  446. 

6.  Pilgrim’s  wanderings  in  the  Himmsla,  by  Barron.  Agra,  1844. 

9.  Report  on  the  Bhotia  of  Kumaon,  by  G.  Traill.  J.  A.  8.,  Ben.,  IL, 

661.  Reprinted  in  Kumaon  Reports. 

10.  A.  few  notes  on  the  subject  of  the  Kumaon  and  Bo  bilk  hand  Tarii,  by 

J.  H.  Batten.  Ibid,  XIII.,  887. 

11.  Extract  from  the  journal  of  J.  Weller  on  a  trip  to  the  Bulcha  and  Oonta 

Dhoora  passes,  edited  by  the  same.  Ibid.,  XIL,  78. 

12.  Journal  of  a  visit  to  Melum  and  the  Oonta  Dhoora  pass  in  Jawdhir.  by 

E.  Masson,  edited  by  the  same.  Ibid,  XL,  1167. 

13.  Note  of  a  visit  to  the  Niti  pass  of  the  grand  Himtlayan  chain,  by  the  aame. 

Ibid,  VII.,  310. 

14.  Notioe  of  a  trip  to  the  Niti  pass.  Ibid,  XIX,  79. 

16.  Account  of  a  visit  to  the  Biins  pass.  GL  in  8d.,  1,  97. 
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• 

II.  Notes  on  a  trip  to  the  Kedarnath  and  other  parts  of  the  snowy  range  of  the 
Himilayas  in  1863  (by  J.  M.)  Edinburgh)  1866. 

17.  The  Himalaya  in  Komaon  and  Garhwil.  Col.  Rot.,  XV ill.,  73. 

18.  Komaon  and  its  Hfll  stations.  Ibid ,  XXVI.,  373. 

19.  On  the  Fhymoal  geography  of  the  Himalaya,  by  B.  H.  Hodgson.  J.  A.  8., 

Ben.,  XVliL,  ii.,  761. 

SO.  On  the  Physical  geography  of  the  provinces  of  Komaon  and  Garhwil  in  the 
Himalaya  mountain*  and  of  the  adjoining  parts  of  Tibet,  by  Capt.  (now 
General)  R.  Strachey.  J.  R.  G.  Sn  XXI.,  67  (1861). 

31.  Explanation  of  the  elevation  of  places  between  Almora  and  Gangri,  by 

Lieot.  H.  Strachey.  J.  A.  8.,  Ben.,  XVlL,  ii.,  627. 

32.  Narrative  of  a  journey  to  Cho  Lagan  (Rhkas  Tal),  Cho  ICapan  (Manasarowar), 

and  the  valley  of  Proang  in  Gnari  Nondes,  by  the  same.  J.  A.  8.,  Ben., 
xm,  ii.,  98,  127,  327. 

23.  A  description  of  the  glaciers  of  the  Pindar  and  Kophinee  riven  in  the 
Komaon  Himalaya,  by  the  same.  Ibid,  XVI.,  794,  1002. 

34.  Notice  of  Lieot.  H.  Strachey’ a  scientific  inquiries  in  Kumaon  and  Garhwal. 
Ibid,  XIXn  239. 

26.  Note  on  the  motion  of  the  glacier  of  the  Pindar  in  Komaon,  by  Lieut.  H. 
Strachey.  Ibid,  XVII.,  ii.,  203. 

26.  A  Sketch  of  the  mountains  and  river-basins  of  India,  by  Trelawny  Saunders. 

India  Office,  London,  1870. 

27.  Trans-Himilay&n  missions  and  their  resalts.  Cal.  Rev.,  Jan.  1877,  115. 

28.  Geographical  Magazine  (London),  IV.,  113  (May,  1877),  by  C.  R.  Markham, 

on  “  the  Himalayan  system,”  and  p.  173,  by  T.  Saunders,  on  the  same 
subject,  being  a  reply  to  the  preceding  article  in  the  Ckleuttm 
Review. 

29.  A  memoir  on  the  Indian  Surveys,  by  C.  R.  Markham.  London,  1878. 

30.  On  the  snow-line  in  the  Himalaya,  by  Lieot.  H.  Strachey.  J.  A.  S.,  Ben., 

XVIII.,  i.,  287. 

31.  On  the  limits  of  perpetual  snow,  by  Chpt.  J.  D.  Cunningham.  Ibid,  XVIII., 

ii.,  694. 

32.  Remarks  on  the  snow-line,  by  Capt.  T.  Hutton.  Ibid,  964. 

33.  Reports  on  the  trans-Himilayan  explorations  in  connection  with  the  Great 

Trigonometrical  Survey  of  India,  1866-67,  1867,  1868, 1869,  1870,  1871, 
1872,  1873-76,  1876,  1877,  viz.— 

(1.)  Route-survey  from  Nepal  to  Lh&sa,  and  thence  to  the  sources  of  the  Brahma¬ 
putra,  made  in  1866-66.  As  well  as  a  route  survey  through  western  Nepil 
and  from  Niti  to  Gartokh  and  back. 

(2.)  Route-survey  from  Mina  to  Totling,  thence  to  Demchok  and  along  the  northern 
branch  of  the  Indus  to  Thok  Jalung  and  back  to  Milam,  in  1867. 

(3.)  Surveys  from  Rudok  by  the  gold  fields  to  King-lo,  and  thence  to  the  Mina- 
sarowar  lake ;  from  Minasarowar  to  Shigatze  and  from  the  Tad  am  Monas¬ 
tery  to  Muktinith  in  Nepil;  also  along  the  Tingri  msidan  in  the  eastern 
Himilaya,  1868. 

(4.)  Survey  from  Kabul  to  Badakshin  and  through  the  upper  valley  of  the  Oxus 
to  Kashgar  and  back  by  the  Karakoram,  1867-68. 
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(6.)  fcrwy  from  Pcahawu  to  Fyubid  in  Badikihni,  1870. 

(8.)  Exploration  of  the  Namcho  or  Tengri  Nor  lake  in  Tibet,  1871,  and  Harildar’t 
journey  from  Kabul  to  Bukhara,  1871. 

(7.)  Account  of  the  survey  operationa  in  eastern  Turkistdn,  1871*74,  in  ooonectioa 
With  the  Yarkand  Mission,  by  Oapt  H.  Trotter,  R.K. 

(8.)  Surrey  from  Bad  ak  ah  in  to  Kolib,  Darwaz,  and  Kubadian  to  in  1871. 

(9.)  Journey  from  JalAlabad  to  Sarhadd-i-Wakhan  by  the  Baroghil  pass  in  1878. 
(10.)  Journey  from  Leh  in  Tad4»rti  to  T •*»*—.  and  thence  by  Chetang  to  Odalguri 
near  Tezpur  in  As 4m,  July  1878  to  March,  1875. 

(11.)  Indus  rirer  from  Amb  to  Bunji ;  Yassin  to  Mastuj  and  thence  to  Barkulti  ;  Bar 
Laapur  to  Dodbkh  near  Dir;  Miankalai  to  Pachat  near  Mew  Kunar  by 
Nawagi  and  Nawagi  to  Abasal  in  1876. 

(12.)  Mr.  E.  C.  Byall’s  exploration  of  Hundea  to  the  north  of  Kuniaon  and  Garhwil, 
1877. 

Account  pf  the  opejatioiia  of  the  0.  T.8.,  India,  Vol.  I.  (1870),  IL  to  IV.  (1879). 
Dehra  Diin,  1879. 

Section  £,— Satlaj  to  the  Indus. 

1 .  Journal  of  a  tour  through  part  of  the  snowy  range  of  the  Himilaya  moun¬ 

tains  and  to  the  sources  of  the  rivers  Jumna  and  Ganges,  by  J.  B.  Fraser. 
London,  1820. 

2.  Travels  in  the  Himalayan  provinces  of  Hindustan  and  the  Panjib  ;  in  Iudikh 

and  Kashmir  ;  in  Peshawar,  K4bul  Kunduz  and  Bokhira,  by  W.  Moorcroft 
and  G.  Trebeck,  from  1819  to  1826,  edited  by  H.  H.  Wilson.  London,  1841. 

3.  Account  of  Koonawar  in  the  Himalayas,  by  Capt.  A.  Gerard.  London.  1841. 

4.  Motes  on  Moorcroft’s  travels  in  Tad4kh  and  on  Gerard’s  acoount  of  Koonawur, 

by  Capt.  J.  D.  Cunningham.  J,  A,  8.,  Ben.,  XIII.,  172,  223. 

6.  Journal  of  a  trip  through  Kulu  and  Lahul  to  the  Chumurerf  lake  in  Isdikb 
in  1846,  by  Capt.  A.  Cunningham,  llrid,  XVII.,  i.,  201. 

6.  Kiuihmir  and  das  Reich  der  Biek,  by  C<  Von  Hugel,  translated  into  English 

by  Major  Jervis.  London,  1845. 

7.  Motes  of  a  visit  to  the  vallev  of  Kashmir  in  1886,  by  Baron  Hugel.  J.  A.  8., 

Ben.,  V.,  184,  303. 

8.  Travels  in  Kashmir,  Ladikh,  Iskardo,  the  countries  adjoining  the  mountain 

coarse  of  the  Indus,  Ac.,  by  G.  J.  Vigne.  London,  1842. 

9.  Notice  by  Vigne  of  his  travels  in  Kashmir.  J.  A.  S.,  Ben,,  V.,  56. 

Description  of  the  valley  of  Kashmir,  Ghazni  and  Kabul,  by  G.  J.  Vigne.  Ibid, 

VI.,  766. 

10.  T.adilfh,  physical,  statistical,  and  historical,  with  notices  of  the  surrounding 

countries,  by  Major  A.  Cunningham.  London,  1854. 

11.  Abstract  journal  of  the  routes  to  the  sources  of  the  Panj4b  riven,  by  the 

same  and  A.  Broome.  J.  A.  8.  Ben.,  X.,  105. 

12.  Correspondence  of  the  Commissioners  deputed  to  the  Tibetan  frontier,  by 

Captain  A.  Cunningham.  Ibid,  XVII.,  i.,  89. 

18.  Memorandum  on  the  boundary  between  the  territories  of  M&hkrfja  Gtiiab 
Singh  and  British  India  as  determined  by  the  Commissioners,  by  J.  D. 
Cunningham.  Ibid,  XVII..  i.,  295. 
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14.  Memorandum  on  the  district  of  Bnssahir  and  the  pacification  of  the  disaffect¬ 
ed  portion  of  the  inhabitants,  by  G.  C.  Barnes.  Lahore,  1859. 

16.  Journal  of  a  tour  through  Hungrung,  Kunawur  and  Spiti  in  1668,  by  T. 
Hutton.  Ibid,  VIII.,  901 :  IX.,  489,  665. 

16.  Journal  of  a  trip  to  the  Burenda  pass,  by  the  same.  Ibid,  VI.,  901. 

17.  Diary  of  an  excursion  to  the  Boo  run  and  8  ha  tool  passes  oxer  the  Himalaya, 

by  E.  Madden.  Ibid,  XV.,  79. 

18  Journey  from  Soobatboo  to  Shipke  in  Chinese  Tartary,  by  J.  G.  Gerard.  Ibid, 
XI.,  863. 

19.  Report  on  the  valley  of  Spiti,  by  the  same.  Ibid,  X,  198 ;  and  by  W.  C.  Hay. 
Ibid,  XIX.,  429 ;  see  also  As.  ReB.,  XVIIL,  239. 

90.  Notes  of  a  trip  from  Simla  to  the  Spiti  valley  and  Chomoriri  lake  in  1861,  by 

W.  Theobald.  Ibid,  XXXL,  480. 

91.  Illustrations  of  ancient  buildings  in  Kashmir,  by  H.  H.  Cole.  London,  1869. 
99.  Kashmir,  the  Western  Himalaya,  and  the  Afghan  mountains,  by  Dr.  A.  M. 

Verchere.  J.  A.  S.,  Ben.,  XXXV.,  ii.,  89,  169. 

98.  Western  Himalaya  and  Thibet:  a  narrative  of  a  journey  through  the  mountains 
of  northern  India  during  the  years  1847-48,  by  T.  Thomson,  M.D.  London. 
1862. 

94.  Voyage  dans  l’Inde,  by  V.  Jacquemont.  Paris,  1841. 

96.  Letters  from  India,  describing  a  journey  in  the  British  dominions  of  India, 
Tibet,  Lahore,  and  Cashmere  during  1828-31,  by  the  same.  Londor ,  1834. 

96.  Notes  taken  in  1829  relative  to  the  territory  and  the  Government  of  Iskardo, 

by  C.  M.  Wade.  J.  A.  8.,  Ben.,  IV.,  689. 

97.  Notes  on  Iskardo,  by  Vigne.  Ibid,  V.,  66,  308  :  VI.,  773. 

98.  The  abode  of  snow :  observations  on  a  journey  from  Chinese  Tibet  to  the 

Indian  Caucasus,  through  the  upper  valleys  of  the  Himalaya,  by  A.  Wilson. 
Edinburgh,  1876. 

99.  The  Jummoo  and  Kashmir  territories  :  a  geographical  account,  by  F.  Drew. 

London,  1876. 

80.  The  northern  barrier  of  India,  a  popular  account  of  the  Jummoo  and  Kashmir 
territories,  by  F.  Drew.  London,  1877. 

31.  A  Gazetteer  of  Kashmir  and  the  adjacent  districts  of  Kishtwar,  Bhadrawfr, 
Jamil,  Naoshera,  Pinch,  and  the  valley  of  the  Kishenganga,  by  Capt. 
E.  Bates,  B.S.C.  Calcutta,  1873. 

82.  Handbook  to  Kashmir,  by  Dr.  Ince.  Calcutta,  1868. 

38.  Recollections  of  India,  by  the  Hon.  C.  H.  Hardinge.  London,  1847. 

34.  Vazeeri  Rupi,  the  silver  country  of  the  Vozeers  in  Kulu,  by  J.  Calvert. 
London,  1873. 

86.  The  HimAlayan  districts  of  Kooloo,  Lahoul,  and  Spiti,  by  Capt.  A.  F.  Har- 
court.  Lahore,  1874. 
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The  HimAlayan  river  basins — The  Indus  basin — Subordinate  systems  of  the 
Indus  basin  ;  The  Ganges  basin — Subordinate  systems  of  the  Ganges  basin  ;  The 
Brahmaputra  basin — Subordinate  systems  of  the  Brahmaputra  basin  ;  Systems  of 
Tibet — Lob-Nor  basin  ;  Oxus  basin.  Plains  of  Hindustan — Indus  plain  ;  Indian 
desert ;  Gangetic  plain  ;  AsAm  valley  ;  BhAbar  ;  TarAi  ;  BiwAliks  ;  DAns.  Extent 
of  BhAbar — Cause  of  the  deposit — Hodgson’s  oceanic  theory  ;  Fluviatile  theory  ; 
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We  have  already  decided  to  restrict  our  use  of  the  word 
‘  HimAlaya  ’  to  that  portion  of  the  great 
mountain  girdle  which  lies  between  the  bend 
of  the  Indus  on  the  west  and  the  unexplored  gorge  of  the  Brahma¬ 
putra  on  the  east.  Hodgson,  in  1849,  estimated  the  length  of  this 
range  at  1,800  miles  with  a  mean  breadth  of  about  90  miles,  a  maxi¬ 
mum  breadth  of  110  miles,  and  a  minimum  breadth  of  about  70  miles. 
In  fixing  the  breadth  of  the  Himalaya,  however,  as  in  determining 
its  length,  we  have  similar  difficulties  to  contend  with.  For,  as  we 
have  seen  that  the  popular  estimate  as  to  the  boundaries  of  the  range 
may  possibly  be  correctly  extended  both  on  the  east  and  on  the  west, 
so  on  the  north,  the  channels  of  the  Indus  and  the  Brahmaputra, 
which  are  commonly  assigned  as  the  northern  limit,  are  found  in  a 
plateau,  but  little  lower  than  the  passes  by  which  the  traveller  crosses 
the  first  line  of  snowy  mountains  into  Tibet.  On  the  soulh,  >ve 
have  a  well-marked  descent  to  the  plains  of  India,  but  on  the  north 
there  is  no  immediate  descent  to  a  lower  country  beyond.  On  the 
contrary,  range  after  range  is  met  with  to  the  north,  many  of  which 
may  ecu' pete  in  altitude  with  the  snowy  mountains  seen  from  the 
plains  of  Northern  India. 

Before  proceeding  to  a  closer  examination  of  the  form  of  that 

portion  of  the  HimAlaya  lying  within  the 
province  of  Kumaon,  it  will  be  convenient 
briefly  to  describe  the  river-basins  throughout  the  HimAlaya  and 


River-basins. 


62 


himXlayan  districts 


endeavour  to  trace  the  general  law  underlying  their  arrangement. 
For  as  this  depends  in  the  main  on  the  direction  of  the  great  ranges 
and  the  position  of  the  great  peaks,  a  consideration  of  it  will  conduoe 
to  a  clearer  apprehension  of  the  entire  mountain  system  itself  as 
well  as  of  the  relations  of  its  various  parts.  We  find  that 
from  a  water-parting  about  longitude  81°  east  and  almost  imme¬ 
diately  due  north  of  Kumaon,  the  drainage  of  the  southern  part 
of  the  Tibetan  plateau  flows  north-west  in  the  Indus  and  south-east 
in  the  Brahmaputra.  These  two  rivers  maintain  a  course  along  the 
length  of  the  table-land,  and  receive  as  they  proceed,  the  drainage  of 
a  large  part  of  its  breadth  ;  the  exceptions  being,  first,  the  eastern 
border,  which  apparently  is  drained  by  the  Lu-tse,  the  Lan-tsang,  and 
the  Murui-ussu,  one  of  the  sources  of  the  Yang-tse-kiang  ;l  second,  an 
occasional  strip  along  the  southern  edge  from  which  the  water  passes 
off2  more  or  less  directly  to  the  south  through  the  Himalaya ;  and 
third,  the  north-western  part  from  which  the  water  has  no  escape, 
but  is  collected  in  lakes  at  the  lowest  level  it  can  reach.8  The 
waters  thus  accumulated  in  the  two  great  streams  are  at  length 
discharged  by  two  openings  in  the  Himalayan  slope  through  the 
plains  of  India  into  the  Indian  Ocean.  No  great  portion  of  the 
drainage  of  the  table-land,  so  far  as  we  know,  passes  in  the  opposite 
direction  through  the  northern  slope,  and  the  area  that  discharges 
itself  southward  at  points  intermediate  between  the  debouches  of 
the  Indus  and  the  Brahmaputra  is  with  ono  exception,  that  of  the 
Satlaj,  comparatively  small.  The  waters  of  the  northern  slope  w  ith 
a  small  area  of  the  table-land  adjoining  flow  down  to  the  plains  of 
eastern  Turkistan  :  while,  in  like  manner,  those  of  the  southern  slope 
with  the  drainage  of  the  exceptional  area  along  the  southern  border  of 
the  table-land  which  passes  through  the  line  of  water-parting  from  the 
north,  give  rise  to  such  rivers  as  the  Jhilam,  Cliinab,  Iiavi,  Jumna, 

1  From  Prejevalsky’n  Mongolia  (London,  1876)  it  would  appear  that  his 
Burkhan  Buddha  range  marks,  in  96°  longitude,  the  north-eastern  termination  of 
the  Tibetan  plateau.  This  range  forms  the  southern  boundary  of  the  Tsaidam  plain, 
which,  according  to  native  report,  extends  thence  to  Lob-Nor.  The  Nomokhun-gol, 
wLich  rises  on  the  southern  fnee  of  the  Burkhan  Buddha  range  and  joins  the  Baian- 
gol,  does  not  appear  to  be  a  feeder  of  the  Hoang-ho  or  Yellow  River,  which  has  its 
origin  outside  the  Tibetan  plateau.  To  the  south  of  the  Burkhan  Buddha  range  the 
elevation  is  from  18,000  to  15,000  as  far  ns  the  Murui-ussu,  the  bed  of  which,  where 
seen  by  Prejevaleky,  was  13,000  feet  above  the  level  of  sea  with  a  channel  750  feet 
broad  in  January.  The  name  ‘Murui-ussu’  .signifies  ‘the  tortuous  river,’  and, 
according  to  Yule,  it  is  the  Bri-chu  of  the  Tibetans,  the  Brius  of  Marco  Polo,  and 
the  Yang-tse-kiang  or  Blue  River  of  the  Chinese.  *  By  the  Satlaj,  KarnaJi, 

and  Arun.  ‘Examples  of  river-systems  without  an  outlet  to  the  ocean 

are  to  be  found  in  the  basins  of  the  Caspian,  Aral,  Balkhash,  Lob-Nor,  Ac. 
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Ganges,  Kili,  Gandak,  Kosi,  and  TSsta.  We  thus  see  that  the 
northern  crest  of  the  table-land  or  the  summit  of  its  northern  slope 
practically  forms  the  water-parting  between  the  rivers  that  flow 
southwards  and  those  that  lose  themselves  in  the  plain  of  Gobi.  In 
the  southern  crest  we  have  a  subordinate  water-parting  separating 
the  rivers  that  fall  into  the  Indian  Ocean  into  two  classes ;  first,  those 
that  rise  on  that  slope  and  flow  directly  down  it  to  the  plains  of 
Hindustan  ;  and  secondly,  those  that  are  collected  along  the  table-land 
and  are  finally  discharged  also  through  the  southern  slope,  chiefly  by 
two  concentrated  channels  at  distant  points  towards  the  ends  of 
the  range.  Captain  Henry  Strachcy1  has  called  the  northern  crest 
of  the  table-land  the  Turkish,  and  the  southern  the  Indian  water- 
parting. 


If  we  examine  the  river-systems  having  their  source  in  the 

Himalaya,  we  find  a  regularity  of  plan  and 
Indus  basin.  J  ’  ,  .  ,  ,,  1  .  .  , 

arrangement  which  at  hrst.  sight  would  not 

be  expected.  Taking  the  Indus  basin  and  its  system,  we  see  that 

the  Satlaj  and  all  the  rivers  that  join  the  Indus  on  its  left  bank  have 

a  south-westerly  direction  towards  the  Arabian  Sea.  On  the  east 

this  system  is  bounded  by  the  small  inland  basin  of  the  Kaggar, 

which  receives  the  drainage  from  an  inconsiderable,  portion  of  the 

outer  hills  between  the  Satlaj  and  the  Jumna,  and  finally  loses  its 

waters  in  the  Indian  desert.  The  eastern  water-parting  of  the  Indus 

system  is  found  in  the  elevated  range  extending  from  the  main 

Him&layan  mass  along  the  left  bank  of  the  Satlaj  to  Rupur,  and  is 

continued  thence  in  the  uplands  bordering  the  khddir  of  that  rivei 

until  it  meets  the  Arvali  (Aravali)  range  which  constitutes  the 

north-western  abutment  of  the  table-land  of  Central  India.  The 


character  of  the  slope  towards  the  south-west  will  be  best  understood 
from  the  following  table  of  heights  taken  along  the  course  of  the 
Satlaj  to  Ludhi&na,  and  thence  by  the  Grand  Trunk  Road  to  the 
Jumna  : — T&ru,  about  two  miles  below  the  junction  of  the  Panjnad 
and  Indus,  3.37  feet  above  the  -level  of  the  sea  ;  Bah&walpur,  375 
feet ;  Nur  Shdh,  481  feet ;  Pir  KMlis,  seven  miles  north-east  of 
Bahawalgarh,  548  feet ;  Fazilka,  588  feet ;  FirOzpur  cantonment, 
645  feet ;  Jagraon,  765  feet ;  Ludhiana,  806  feet ;  Amballa  Church, 
899  feet;  and  Madalpur,  on  the  banks  of  the  Jumna  khodir,  906 


1  J.  R.  G.  S„  XXIII.,  p.  7. 
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feet.  From  Sodiwiila  in  the  Firozpnr  district  southwards  on  the 
75th  meridian  we  have  Sodiwala,  718  feet :  Ahmadw&la,  705  feet ; 
Sirsa,  on  a  mound,  737  feet;  level  of  Sambhar  lake,  1,184  feet1 
These  observations  show  a  slight  depression  towards  the  south  in 
addition  to  that  towards  the  south-west,  and  would  make  us  include 
the  Kaggar  inland  basin  in  the  Indus  system.  The  Sotra  or  Hakra, 
the  ancient  river  of  the  Indian  desert,  seems,  however,  to  have  once 
had  its  debouclie  in  the  Han  of  Kachh,*  and  would  therefore  be  still 
entitled  to  be  considered  separate.  To  the  Uest  the  Rdvi  and  the 
Cbindb  run  in  lines  almost  parallel  to  the  Ratlaj,  as  well  as  the  Jhilam, 
from  the  town  of  that  name,  until  it  takes  a  bend  to  the  south  to  its 
junction  with  the  Chlnab.  To  the  west,  the  water-parting  of  the 
Indus  commences  at  Cape  Monze  on  the  Arabian  Sea,  and  advances 
nearly  northwards  along  the  Hala  mountains  to  the  east  of  Sohrab, 
Kalat,  and  Quettah  (Kwatah).  It  thence  continues  in  the  same 
direction  along  the  western  Sulaimun  range,  also  known  as  the 
Konak,  and  Kub  Jadran  range  to  the  Safed-koh,  at  the  head  of 
the  Kiirram  valley'.  Thence  it  follows  the  crest  of  the  Safedkoh 
westwards  to  the  hills  north  of  Ghazni,  where  it  separates  the 
southern  affluents  of  the  K&bul  river  from  the  waters  of  the  small 
inland  basin  of  lake  Abistada.  The  direction  is  then  continued  north¬ 
westerly  to  the  ridge  separating  the  head-waters  of  the  Argand-ab 
from  those  of  the  Kabul  river,  and  again  in  the  range  that  separates 
the  waters  of  the  Hahnand  basin  from  the  most  westerly  affluents  of 
the  Kabul  river,  whence  a  transverse  ridge  near  the  pass  to  Bamian 
connects  the  line  of  water-parting  w-ith  the  Hindu-kush.  For  300 
miles  the  line  follows  the  Hindu-kush  to  its  junction  with  the  great 
Taghdambash  P&inir  near  the  Barogliil  pass.  It  then  follows  the 
Muztagh  range,8  but  cuts  through  it  around  by  the  Karakoram 
pass  to  the  north,  so  as  to  include  the  tributaries  of  the  Shayok,  and 
proceeds  in  a  south-easterly  direction  by  the  Aling  Gang-ri  to  its 
junction  with  the  Gang-ri  at  Kailas,  where  a  transverse  ridge 
separates  the  head-waters  of  the  Indus,  the  Brahmaputra,  and  the 
trans-Himdlayan  feeder  of  the  Ganges  system.  The  Indus  has  a 
length  of  1,800  miles,  and,  according  to  Mr.  Saunders,  its  basin  has 
an  area  of  372,000  square  miles. 

1  G.  T.  8.  tables.  *  See  Notes  on  the  losi  river  of  the  Indian  desert, 

Cal.  Rev.,  July,  1874.  * 1  Ice-mountain'  :  a  better  name  than  KArakoram 

(  black-gravel ),  which  should  be  restricted  to  the  pass. 
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The  Hal  a  mountains  to  the  south  of  the  Mula  pass  are  better  known 

Subordinate  ayttemi  of  M  th©  Khirthar  hills  and  as  the  Pubk  hills, 
the  Indue  h&sin.  and  the  drainage  from  them  loses  itself  in  the 

plains  before  it  can  reach  the  Indus.  The  same  may  be  said  of  the 
drainage  through  the  Mula  and  Bolan  passes,  and  that  by  the  Thai 
valley.  To  the  north,  the  Luhi,  Gomal,  Kurram,  and  Kabul  rivers, 
each  possessing  a  perennial  stream ,  have  an  easterly  course  more  or  less 
parallel  to  each  other,  and  break  through  the  range  bordering  the 
right  bank  of  the  Indus  by  deep  and  narrow  gorges  which  form  the 
passes  into  the  upper  country.  'Hie  Kdbul  river  itself  is  the  drainage 
channel  for  the  very  elevated  country  from  the  hills  north  of  Ghazni 
to  the  Baroghil  pass  north  of  Chitral,  and  from  Naushera  to  the  pass 
leading  to  B&mi&n,  and  thus  forms  a  compact  subordinate  system 
well  deserving  of  separate  study.1  The  upper  waters  of  the  Jhilam 
drain  the  'Hie  and  Kashmir  valleys,  and  have  a  general  direction 
between  west  and  north  to  Muz&ffarabad,  where  they  unite,  and, 
meeting  a  meridional  ridge,  take  a  bend  southwards  to  the  plains. 
The  Chindb,  in  the  upper  portion  of  its  course  known  as  the  Chan¬ 
dra,  has  a  similar  direction  between  west  and  north  until  it  meets 
the  spurn  from  the  range  which  forms  thb  water-parting  between  it 
and  the  Jhilam,  whence  it  seeks  an  outlet  southwards  towards  the 
plains.  The  Ravi  runs  in  a  valley  parallel  to  that  of  the  ChinAb 
and  south  of  it  until  it  meets  the  outliers  of  the  range  that  'forms 


the  water-parting  between  it  and  the  Chindb,  when  it  also  turns 
suddenly  southwards  towards  the  plains.  Next  comes  the  Bids, 
which  has  also  a  westerly  direction  until  it  meets  the  ridge  between 
it  and  the  Ravi,  when  it  takes  a  bend  to  the  south  through  the  outer 
hills.  The  upper  course  of  the  Satlaj  has  a  similar  westerly  trend 
until  it  meets  the  great  obstruction  culminating  in  the  Leo  Porgyul 
peak,  after  which  the  direction  is  between  west  and  south  until  it 
enters  the  plains.  A  range  runs  between  the  Satlaj  and  the  southern 
branch  of  the  Indus  from  the  meridian  of  Tirthapuri  by  Gar,  to 
■where  it  is  joined  by  the  ridge  connecting  it  with  Leo  Porgyul,  and 
thence  into  Rupshu  to  the  north  of  the  Tso  Moriri  lake,  and  consti¬ 
tutes  the  subordinate  water-parting  between  the  Satlaj  itself  and  the 


*  For  interesting  article*  on  the  tract  between  the  Arabian  see  and  the  GUgit 
river,  by  Mr.  C.  R.  Markham,  see  Proceedings  R.G.  8.,  1879  :themountainp««e* 
on  the  Afghin  frontier  of  British  India,  p.  88  :  the  upper  basin  of  tbe  JUbal  river 
p.  110  :  tbe  baain  of  the  Helmund,  p.  191. 
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Indus.  Thus  we  see  that  the  great  feeders  of  the  Indus  system 
from  the  west  have  a  similar  character,  and  that  those  from  the  east, 
from  the  Himalaya  proper,  have  a  general  westerly  direction,  in  the 
upper  portions  of  their  courses  in  the  hills,  until  they  turn  south¬ 
wards  towards  the  plains,  where  the  direction  is  south-west  to  their 
junction  with  the  Indus. 


The  Ganges  basin. 


Next  we  have  the  Ganges  basin  with  its  subordinate  systems. 

To  the  north,  the  water-parting,  as  a  rule, 
follows  the  ghat-line  of  the  Himalaya  and 
on  the  extreme  west  separates  the  sources  of  the  Jadh-Ganga,  one 
of  the  head-waters  of  the  Bh&girathi,  from  the  Hop-gadh,  an  affluent 
of  the  Satlaj.  North  of  Kumaon,  however,  we  have  a  phenomenon 
similar  to  that  observed  near  the  Karakoram1  pass,  where  the  waters 
of  the  Shayok,  Yarkand,  and  K4rakash  rivers  have  a  common  origin 
in  that  elevated  plateau  at  no  great  distance  from  each  other.  We 
find  that  to  the  east  of  the  Unta-dhura  pass,  north  of  Milam  in 
Kumaon,  the  water-parting  of  the  Ganges  basin  crosses  to  the  north 
of  the  ghat-line  to  a  place  called  Tara,  where  the  sources  of  the 
Satlaj  and  the  Karn&li  lie  close  together,  “divided  by  an  almost 
level  plain,  across  which  a  man.  might  walk  from  one  river  to  the 
other  in  an  hour  or  two,  without  a  vertical  ascent  or  descent  of  500 
feet,”  yet  the  waters  of  one  stream  seek  the  sea  at  Karachi,  and  of 
the  other  by  Goalundo.  F urther  east  the  water-parting  is  continued 
in  the  ghat-line  to  the  Arun  river,  which  has  its  sources  to  the  north 
and  forces  for  itself  a  way  through  the  Himalaya  to  the  plains.  The 
water-parting  then  follows  the  eastern  boundary  of  Nepdl  to  the 
plains,  where  an  intricate  system  of  drainage  is  met  with,  throwing 
off  feeders  sometimes  to  the  Brahmaputra  and  sometimes  to  tho 
Ganges  down  to  their  junction  at  Goalundo.  Following  the  lme 
on  the  west  from  east  longitude  79°  11  and  north  latitude  25°,  we 


*  Dr.  Scully  describes  the  appearance  of  the  country  between  the  top  of  one 
of  the  Shayok  gorges  and  the  Karakoram  pass  thus  : — “  At  the  top  of  the  ascent  v 
strange  sight  met  our  eyes,  for  we  found  ourselves  on  an  immense  undulating  plain, 
the  Dipsang,  which  looked  like  the  top  of  the  world.  *  *  Northwptds,  in  front  of 
us,  Wv.  saw  a  few  irregular  flat-topped  hillocks,  they  looked  like  scattered  about  *  * 
I  had  occasion  to  look  back  in  the  direction  Of  the  route  by  which  we  had  come.  A 
fine  snowy  range  of  mountains  met  my  view  and  looked  quite  continuous  ;  but,  of 
course,  this  was  a  deceptive  appearance,  as  we  had  passed  through  this  chain  without 
.rossing  any  pass.”  This  was  the  MuztAgh  range,  whilst  the  KArakoram  pass,  dis¬ 
tant  about  25  miles  ahead  and  forming  the  water-parting,  lay  amongst  the  seeming 
hillocks,  a  fact  which  shows  that  though  a  range  may  form  a  water-parting,  a  water- 
parting  does  not  always  form  a  part  of  a  range.  Colonel  Gordon  gives  views  of  the 
Karakoram  pass  in  his  ‘  Roof  of  the  World.’  ” 
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find  in  the  extreme  north-west  that  the  water-parting  keeps  to  the 
crest  of  the  range  running  along  the  left  bank  of  the  Baspa,  an 
affluent  of  the  Satlaj,  and  is  continued  by  Hattu  to  the  ridge  on  which 
Simla  is  built.  Thence  it  proceeds  southward,  and  then  eastward 
along  the  right  bank  of  the  Giri  to  the  junction  of  that  stream  with 
the  Jumna  near  RAjgh&t.  Here  the  water-parting  turns  southwards 
along  the  line  separating  the  drainage  area  of  the  Kaggar  system 
from  that  of  the  Jumna,  and  continuing  along  the  Arvali  range 
and  the  edge  of  the  Malwa  plateau,  pa^’.es  through  the  Jabalpur 
and  Mandla  districts,  separating  the  sources  of  the  Nerbudda 
from  those  of  the  Son,  and  then  along  the  range  connecting  the 
Satpuras  with  the  Rajinah&l  hills  to  the  plains,  where  it  follows 
a  course  along  the  left  bank  of  the  Sabanreka  to  the  sea.  Mr. 
Saunders  has  given  the  length  of  the  main  stream  of  the  Gan¬ 
ges  as  1,514  miles,  and  the  area  of  its  basin  at  391,000  square 
miles. 

The  Ganges  basin,  like  that  of  the  Indus,  possesses  several  subor- 

Subordinate  systems  of  dinate  systems  that  may  be  called  in  their 
the  Ganges  basin.  order  from  west  to  east,  the  Jumna-Gangee, 

Kamali,  Gan  dak,  and  Kosi  systems.  The  alpine  basin  of  the  Jumna- 
Ganges  system  is  bounded  on  the  west  by  the  well-defined  range 
which  descends  from  the  Jainnotri  group  of  peaks  to  the  Satlaj  river, 
and  on  the  east  by  a  similar  ridge  descending  from  the  Nanda  Devi 
group  of  peaks  and  separating  the  waters  of  the  Pindar  from  those 
of  the  Himalayan  Sarju.  To  the  north,  the  ghat-line  separates  it 
from  the  source  of  the  Karu&li  oe  the  east,  and  the  source  of  the 
Satlaj  on  the  west.  Although  the  upper  waters  of  both  the  Jumna 
and  the  Alaknanda,  or  principal  source  of  the  Ganges,  have  at  first 
a  westerly  direction,  they  soon  take  a  bend  to  the  south,  and  form 
the  main  channels  to  which  are  directed  their  affluents  from  either 
side.  It  is  remarkable  that,  with  the  exception  of  the  B&mganga, 
which  unites  with  the  Ganges  in  the  Farukhabad  district,  neither  the 
Jumna  nor  the  Ganges  before  their  junction  receives  any  consider¬ 
able  affluent  of  Himalayan  origin  during  its  course  through  the 
plains.  The  western  boundary  of  the  alpine  basin  of  the  Karn&li  is 
marked  by  the  ridge  extending  from  the  Nanda  Devi  group  between 
the  Pindar  and  Sarju  rivers,  already  noticed.  The  eastern  boundary 
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is  formed  by  a  similar  ridge  desceuding  from  the  Dhaulagiri  group 
of  peaks.  To  the  west  the  Sarju,  eastern  RAmgangu,  Gori,  and  KAli 
enter  the  plains  in  one  stream  as  the  Sarda.  Then  the  Swetaganga 
KamAli,  and  Bheri  form  the  Karn&li,  and  further  east  we  have  the 
Jhingrak  or  RApti  and  its  .affluents.  All  unite  in  the  plains  to  form 
the  Ghogra,  which  joins  the  Ganges  to  the  south  of  the  Ghazipur 
district.  But  this  nnitising  law  is  better  exemplified  in  the  alpine 
basin  of  the  Gandak,  which  reaches  from  the  Dhaulagiri  group 
to  the  GosAin-thAn  group  of  peaks.  We  have  here  seven  rivers 
named  in  order  from  west  to  east,  the  Barig&r,  NarAyani,  Swetd- 
gandaki,  MarsyAngdi,  Daramdi,  Burhiya-Gandaki,  and  Trisiil- 
Gandaki.  These  are  called  the  seven  Gandaki  by  the  NepAlese,  and 
unite  their  waters  at  Tribeni  within  the  hills  to  form  the  Gandak 
river  of  the  plains.  Here  we  have  what  Hodgson1  terms  an  admi¬ 
rably  defined  natural  division  lying  between  two  great  groups  of 
peaks.  In  the  same  rdanner  as  the  KarnAli  basin  is  bounded  on  the 
west  by  the  spur  descending  from  the  Nanda-Devi  group  of  peaks, 
and  on  the  east  by  the  ridge  from  the  Dhaulagiri  group,  so  the 
BarigAr  of  the  Gandak  system  does  not  receive  a  single  Btreamlet 
from  the  westward  of  the  Dhaulagiri  ridge,  nor  does  the  Trisiil  of 
the  same  system  receive  any  water  from  the  east  of  the  ridge 
descending  from  Gosain-thAn.  The  alpine  basin  of  the  Kosi  lies 
between  the  GosAin-thAn  group  and  the  Kanchinjinga  group  of  peaks, 
and,  like  the  Gandak  system,  consists  of  seven  rivers,*  1  uown  as  the 
seven  Kosis.  These,  named  in  their  order  from  west  to  east,  are  the 
Milamchi  or  Indrawati,  the  Bhotiya-Kosi,  TAmba-Kosi,  Likhu-Kosi, 
Dud-Kosi,  Arun,  and  Tamra  or  Tamor.  The  Arun  has  one  of  its 
sources  to  the  north  of  the  line  of  snowy  peaks  seen  from  the 
plains,  and  the  Tamor  is  also  said  to  have  trans-nivean  affluents, 
but  all  the  others  rise  on  the  southern  slope  of  the  Himalaya, 
and  unite  within  the  hills  at  VarAha-Kshetra  above  NAthpur.  The 
subordinate  systems  of  the  Ganges  basin  thus  appear  to  be  strongly 
characterised  by  a  common  origin  within  an  area  bounded  onf  the 
north  by  the  gh&t-line,  and  on  the  west  and  east  by  well-marked 
groups  of  culminating  peaks,  whence  ridges  descend  and  form  the 
water-parting  between  successive  systems. 

1  See  his  article  on  the  Ganges  basin,  J.  A.  8.,  Ben.,  XVIII.,  761.  z  Ibid, 

XVII.,  ii.,  616. 
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The  Brahmaputra  basin  in  its  full  extent  has  not  been  explored, 


Brahmaputra  basin. 


but  sufficient  evidence  has  been  collected  by 
recent  travellers  to  show  that  from  the  water- 


parting  between  the  sources  of  the  Brahmaputra  and  the  Indus,  the 
northern  water-parting  of  the  former  river  continues  in  a  range  of 
lofty  peaks  on  its  left  bank  to  the  bend  towards  the  south,  by  which 
it  reaches  the  plains  of  India.  This  range  has  a  direction  south-east, 
and  to  the  west  of  the  86th  meridian  is  sufficiently  distant  from  the 
Brahmaputra  to  allow  of  such  affluents  as  the  Chachu  and  the  Charts 
rivers.  About  the  86th  meridian,  a  line  of  peaks  culminating  in  the 
Turgot  La  stretch  in  a  north-easterly  direction  to  the  Gyikhkrma 
group  of  peaks,  south-east  of  the  Ky4ring-cho  or  Kykring  lake,  one 
of  the  sources  of  the  N4k-chu-kha.  The  drainage  of  the  southern 
slope  of  the  range  is  sent  by  the  Dumphu-chu  into  the  Kyiring  lake, 
so  that  the  northern  water-parting  of  the  Brahmaputra  must  here 
approach  much  closer  to  the  river  and  run  in  a  south-easterly  direc¬ 
tion.  On  the  89th  meridian,  it  descends  as  low  as  the  30th  parallel 
in  the  Shiang  Lahu  range,  which  appears  to  be  connected  with  the 
great  Ninjin-thangla  range  of  snowy  peaks  to  the  Bouth  of  the  JAng 
Namcho  or  Tengri-Nor  lake  with  a  trend  to  the  north-east,  for  it 
gives  the  head-waters  of  the  Ki-chu  or  Lhasa  river  from  its  southern 
slope,  as  well  as  other  important  streams  further  east,  regarding 
which  our  information  is  still  very  imperfect.  To  the  north-east  we 
find  the  Nak-chu-kha  or  Hota  Sanpo,  a  large  river  that  issues  from 
the  Chargut  lake  about  north  latitude  32°  and  east  longitude  89°, 
and  flows  eastward,  having  its  drainage  area  on  the  south,  bornded 
by  the  water-parting  between  it  and  the  Brahmaputra  basin  This 
great  river  takes  a  bend  to  the  south,  and  according  to  one  of  the 
Pandit  explorers,1  flows  by  Tsiamdo  on  the  road  from  LhA&a  to 
Bathang,  and  thence  through  Amdu  to  China,  under  the  names 
MAchu  and  Konkong.  These  names  would  connect  it  with  the  Yang- 
tse,  but  if  it  flows  by  Tfiamdo  it  should  be  one  of  the  branches  of  the 
Lan-Tsang.  the  name  of  the  upper  portion  of  the  Mekong  or  Kam- 
bodia  river.  Des  Godins  notes  that  the  Nu-Tse  or  Lu-Tse  is  known 


as  the  Ngen-kio  in  Tibet,  a  name  which  may  perhaps  be  referred  to 


1  G.  T.  S.  Rep.,  1873-76,  p.  S3,  The  Atkewwmot  the  17th  April*  1880,  announce* 
the  arrival  of  Colonel  PrejevalSky  at  Nkk-chu-kha,  about  twelve  marches  north  of 
T.hssa,  and  we  shall  doubtless  obtain  some  solution  of  the  problem  connected 
with  this  river  from  thiB  great  traveller, 
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the  NAk-chu,  and  it  wonld  then  be  the  head-waters  of  the  Salween 
whilst  others  claim  it  as  the  source  of  the  Iraw&di.  All  that  can 
therefore,  be  said  is  that  there  is  a  great  river  in  eastern  Tibet 
between  which  and  the  Brahmaputra  is  an  unexplored  tract  of 
country,  and  within  it  will  be  found  the  eastern  water-parting  of 
the  Brahmaputra.  So  far  as  we  may  conjecture  from  the  imperfect 
materials  at  our  command,  the  range  that  forms  the  northern  water- 
parting  of  the  Brahmaputra  takes  a  sudden  bend  southwards 
hetween  the  96th  and  97th  meridians  along  the  right  bank  of  the 
Lu-Tse.  Thence  one  branch  proceeds  westwards  in  the  Patkoi 
range,  and  another  southwards,  between  the  Irawadi  and  Salween. 
To  the  south,  the  water-parting  follows  the  crest  of  the  Patkoi 
range,  and  is  continued  westwards  in  the  Manipur,  Lushii,  and 
Chittagong  hills,  where  it  separates  the  southern  affluents  of 
the  Brahmaputra  from  those  of  the  Barmese  systems.  To  the 
west,  the  water-parting  is  conterminous  with  that  of  the  Ganges 
basin.  Mr.  Saunders  estimates  the  course  of  the  Brahmaputra 
at  1,800  mites,  and  the  area  of  its  basin  at  361,000  square 
miles. 

Following  the  systems  that  carry  off  the  drainage  from  the  soutb- 

Subordinats  systems  of  ern  slopes  of  the  Himalaya  and  join  the  Brah- 
the  Bmhnmputn  basin.  maputra  in  its  course  through  the  plains,  we 

trace  much  the  same  regularity  found  in  the  subordinate  systems  of 
the  Ganges  basin  further  west.  The  Tfsta  system  of  Sikkim  is 
bounded  on  the  west  by  a  ridge  descending  from  the  Kanchinjinga 
group  of  peaks,  and  on  the  east  by  a  similar  ridge  from  the  ChumalAri 
group  that  also  forms  the  eastern  boundary  of  Sikkim.  The  alpine 
rivers  of  this  system  in  order  from  west  to  east  are  the  BAri  Banjlt, 
Batong,  Lachen,  Lachung,  and  Rang-chu,  and  all  unite  within  the 
hills  above  Kalingpong  to  the  east  of  Darjiling.  The  alpine  basin 
of  the  TarsarGangadhar  system  extends  from  the  ChumalAri  group 
on  the  west  to  the  ridge  descending  some  fifteen  miles  east  of  the 
90th  meridian  in  the  28th  parallel,  and  which  separates  the  waters 
of  the  affluents  of  the  Tarsa  from  those  of  the  ManAs  system.  ‘The 
rivers  of  this  alpine  basin  from  west  to  east  are  the  Ammo,  Dor, 
Par,  Wang,  Ma,  Pachu,  and  Tanchu,  which  unite  within  the  hills 
to  form  the  Tarsa  and  the  Gangadhar  tributaries  of  the  Brahmaputra- 
Further  east  comes  the  Manas  system,  of  which  the  western  water- 
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parting  is  conterminous  with  that  of  the  Taraa^Gangadhar  system 
On  the  east,  it  is  bounded  by  a  ridge  deaoending  from  the  group  of 
snowy  peaks  to  the  west  of  the  Karkang  pass  crossed  by  the  Pandit 
on  the  TAwing  route  in  1873,  and  for  its  alpine  feeders  has  the 
Mati,  Mania,  Kora,  Lhoprs,  and  TAwing  streams,  which  apparently 
also  unite  within  the  verge  of  the  mountains  to  form  the  ManAs. 
Eastwards  lies  the  Subansiri  system  between  the  Mani*  and  the 
Dihong.  The  Sikang-chu,  which  rises  to  the  south  of  the  Karkang 
pass,  probably  forms  one  of  its  sources,  but  the  remainder  be  within 
the  wild  country  of  the  Abors  and  have  not  yejt  been  explored.  The 
southern  affluents  of  the  Brahmaputra  during  its  oonrse  through 
the  valley  of  AsAm  are  not  so  important,  and  may  be  divided  into 
two  classes — those  which  carry  the  drainage  of  the  northern  slope 
of  the  hills  inhabited  by  the  Singpho,  Aror,  and  NAga  tribes, 
and  fall  directly  into  the  Brahmaputra,  and  those  which  carry 
the  drainage  of  the  northern  slope  of  the  hills  of  the  LnshAi 
country  and  hill  Tipura  and  of  the  southern  slopes  of  the  Jaintiya, 
Khasiya,  and  Giro  hills  to  the  Megna,  which  joins  the  Brahma¬ 
putra  below  Dakka.  To  the  former  class  belong  the  Dihing, 
Disung,  Southern  Dhansiri,  and  Kopili,  and  to  the  latter  the 
Barak,  Siirma,  and  Dhani.1  To  the  extreme  east  of  the  Asim 
valley  is  a  snowy  range  from  which  issues  the  Lohit  or  Brahmakund 
river  that  gives  its  name  to  the  Brahmaputra ;  but  geographers 
have  applied  the  same  name  to  the  great  river  flowing  by  Lhisa, 
and  which  the  best  authorities  identify  with  the  Dihong  that 
joins  the  Lohit  in  the  upper  valley  of  Asim.  The  more  general 
name  of  the  Brahmaputra,  in  the  upper  portion  of  its  course, 
seems  to  be  *  Tsanpo  ’  or  1  Sanpo,’  meaning  ‘  the  river  ’  or  ‘ the 
great  river/  used  bke  ‘  Ganga  ’  in  the  plains  and  ‘  Kiang  ’  in 
China.  In  Asim,  the  name  varies  with  the  tribe  inhabiting  its 
banks  or  those  of  its  tributaries,  so  that  the  designation  ‘  Brahma¬ 
putra,’  to  express  the  entire  course  of  the  river  from  its  source  to 
the  north  of  Kumaon  to  its  junction  with  the  Ganges,  must  be 
considered  a  convenient  device  of  geographers,  and  not  a  term 
based  on  received  usage.  We  have  seen  that  at  its  junction  with 

1  Any  further  diecuseion  of  the  system*  of  the  Alim  r alley  would  be  out  of 
|>lace  here;  they  are  eufficieatly  described  in  the  Aeim  Gazetteer,  to  which  the  reader 
in  aearch  of  further  information  oa  thii  subject  ia  referred. 


72 


himXlayan  districts 


the  Loliit,  the  Brahmaputra  is  called  the  Dihong.1  East  of  this 
junction,  the  Lohit  receives  a  tributary  from  the  north,  called  the 
Dibong,  and  on  the  south  another  called  the  Dibing,  and  again 
one  called  the  Disung.  Much  confusion  has  resulted  in  As&m 
geography  from  not  remembering  that  all  these  names  refer  to 
different  rivers.1 

We  have  already  noticed  the  division  of  Tibet  into  the  eastern, 

western,  and  central  provinces.  It  is  called 

Tibet. 

Si-tsang  by  the  Chinese,  and  is  also  known 
under  the  names  Tu-pu  and  Mu-tu,  or  Upper  and  Lower  Tibet.  From 
the  accounts  of  the  eastern  province  in  the  writings  of  Klaproth,  Hue, 
Blakeston,  Cooper,  Des  Godins,  and  Gill,  we  may  assume  that  the 
drainage  to  the  east  of  the  96th  meridian  has  a  southerly  direction, 
and  that  the  general  conditions  resemble  much  those  further  west. 
Pengshan  on  the  Yang-tse  in  western  Sz-chuen  is  1,500  feet  above 
the  level  of  the  sea.  At  Ching-tu,  some  seventy  miles  due  north  of 
Pengshan,  Cooper,  in  March,  found  the  fields  in  the  neighbourhood 
occupied  by  luxuriant  crops  of  wheat,  barley,  sugarcane,  and  opium, 
the  latter  of  which  demands  a  climate  similar  to  that  of  the  plains 
below  the  Kumaon  Himalaya.  The  same  traveller  crossed  the 
Yalung  and  Kinsha  branches  of  the  Yang-tse  between  Chingtu  and 
Bathang,  and  beyond  Tatsien-lu  entered  Eastern  Tibet,  where  yaks 
are  used  in  the  carrying  trade  and  a  more  alpine  climate  is  met  with. 
Bathang  on  the  west  ha  much  the  same  position  with  respect  to  the 
elevated  highland  to  the  north  that  Chingtu  has  on  the  east,  but  lies 
a  degree  of  latitude  more  to  the  south  than  Chingtu  ;  so  that  from 
the  meridian  of  Bathang,  the  range  dividing  the  Tibetan  plateau 
from  the  plains  of  China  seems  to  take  a  north-easterly  direction. 
The  feeders  of  the  Yang-tse  and  other  rivers  find  their  way  through 
this  range  by  a  series  of  gorges  similar  to  that  of  the  Dihong 
further  west.  Between  the  Yang-tse  and  the  Dihong,  we  have  two 

1  Klaproth  suggested  the  I  raw  ad  i  as  the  continuation  of  the  Banpo,  sad  Colonel 
Oodwin-Austen  was  the  principal  advocate  for  the  Subansiri ;  Progs.  R.  G.  S-> 
August,  1876 ;  but  the  researches  of  the  Pandit  employed  by  Lieutenant  Hannan 
perhaps  show  that  the  Dihong  is  the  real  representative  of  the  Sanpo,  and  that  the 
bend  it  takes  beyond  Chetang  is  quite  sufficient  to  leave  a  large  water-shed  for  the 
Subansiri.  The  most  recen*  advocate  of  the  Irawadi  as  the  true  continuation  o* 
the  Sanpo  is  Mr.  R.  Gordon,  in  his  elaborate  “  Report  on  the  lrraweddy  River. 
The  first  volume  is  illustrated  with  hydrographical  hypsometrical  and  orograpbi* 
cal  maps  of  Tibet  and  the  neighbouring  countries  together  with  a  hyetographical 
map  of  India,  1  See  Peal  s  observations  on  Asam  nomenclature  in  J.A.S..  Ben. 
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great  rivers,  the  Lan-taang  identified  with  the  Mekong  or  river  of 
Kambodia,  and  the  Lu-tae  or  upper  course  of  the  Salween.  Father 
Des  Godins  informs  us  that  the  Mekong  has  its  origin  in  about  33* 
to  34®  north  latitude  in  the  mountains  south  of  Koko-Nor,  and  the 
Lu-t#e  further  west  is  known  as  the  Ngen-kio  in  Tibet ;  but  whether 
this  name  is  to  be  regraded  as  one  with  the  Nik-chu-kha  of  the 
Pandit  explorer  is  left  to  future  travellers  to  decide. 

Turning  now  to  the  upper  portions  of  central  and  western  Tibet, 
we  find  from  the  Pandit  explorations  that  the  drainage  to  the  north 
of  the  northern  water-parting  of  the  upper  portions  of  both  the 
Indus  and  the  Brahmaputra  flows  into  a  number  of  lakes.  Fast  of 
the  84th  meridian,  these  lakes  appear  to  be  connected  the  one  with 
the  other,  and  eventually  with  the  great  river  Nik-chu-kha,  which 
has  an  easterly  direction  in  the  upper  part  of  its  course  and  finds  a 
southern  outlet  in  one  of  the  great  rivers  to  the  east  of  the  Dihong. 
From  the  Pangong  lake  on  the  west  to  the  Lonkor  Cho  between  the 
83rd  and  84th  meridians  on  the  east,  the  drainage  is  collected  in  a 
series  of  depressions  without  any  outlet,  each  of  which  is  the  centre 
of  a  subordinate  minor  system  of  its  own.  We  do  not  know  of 
any  considerable  stream  proceeding  northwards  or  westwards  from 
this  tract.  This  lake-system  is  a  characteristic  feature  of  the 
orography  of  north-western  Tibet.  The  waters  of  these  lakes  are 
generally  brackish  and  the  margins  exhibit  expanses  of  salt-marsh. 
Streams  of  fresh  water  are  found,  but  in  their  course  towards  the 
lakes  these  rapidly  become  brackish,  and  in  the  end  little  influence 
the  quality  of  the  lake-water  itself.  According  to  the  Pandit,  the 
conntry  to  the  north  of  Garge  and  Garchethol  is  a  great  uninhabited 
plain.1  It  was  formerly  customary  to  travel  in  a  north-north-westerly 
direction  from  Thok  Daurikpa*  for  some  twenty  days  to  the  range 
overlooking  the  Gobi  plain  in  which  the  commercial  entrepot  N4ri 
Thiru  lay.3  A  two  months’  journey  from  Thok  Dnurikpa  to  the 

1  Called  Jung  PhAyil  Puyil,  mekning  literally  “  the  deaert  country  in  which  the 
father  and  non  have  wandered,”  from  a  tradition  that  two  men  had  entared  it  and 
died  there  from  want  of  water.  G.  T.  S.  Rep.,  1873-78.  p.  5i.  1  In  about  86*  8' 

eaat  longitude,  and  82*  V  north  latitude  1  Trotter  suggests  that  NAri  TliAni 

occupies  a  position  at  the  foot  of  the  northern  boundary  ridge  of  the  Tibetan  plateau, 
similar  to  that  held  by  Polu  and  SorghAk.  and  that  the  stream  passing  NAri  TbAru 
may  be  the  same  that  passes  by  Chare  hand,  Prejevalsky  (p.  78)  says  that  Charcben 
is  situate  about  200  miles  to  the  south-west  of  Cbargalik  on  a  river  of  the  same 
name.  Hence  it  is  a  ten  days’  journey  to  the  oasis  of  Nai  (800  houses V  and  three 
days  further  to  Kiria.  The  position  and  distance  of  Nai  would  suit  the  Pandit  s 
description  of  NAri  ThAru. 
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north-east  brought  the  traveller  to  Ajan,  also  a  commercial  oentre.1 
This  road  lay  throughout  over  an  extensive  plain  ;  no  large  moun¬ 
tains  were  seen  and  no  streams  were  crossed.  Drinking-water  was 
obtained  from  a  number  of  fresh-water  lakes  mostly  dependent  on 
the  rainfall  for  their  supply.  From  these  reports  we  learn  that 
northern  Tibet  is  a  plateau  of  great  elevation  without  inhabitants 
and  possessed  of  few  streams. 

As  we  approach  the  west,  the  boundary  ranges  that  support  the 
N  ^  .  Tibetan  plateau  between  them  on  the  north 

and  south  gradually  incline  towards  each 
other,  so  that  westwards  of  the  Pangong  lake  they  are  little  more 
than  fifty  miles  apart.2  Here  we  find  the  water-parting  of  the  Indus 
and  Lob-Nor  systems  in  the  elevated  Dipsang  plain,  which  attains  a 
height  of  18,000  feet  above  the  level  of  the  sea  near  the  Kkrakoram 
pass  (18,550  feet).  From  the  K&rakoram  pass  on  the  north  flows 
a  feeder  of  the  Y&rkand  river,  and  from  the  east,  an  affluent  of  the 
Kirakash  river,  both  of  which  belong  to  the  Lob-Nor  system.  On 
the  south- ^ast,  only  eleven  miles  from  the  pass,  the  Daulat-beguldi 
encamr  mg  ground  is  close  to  one  of  the  feeders  of  the  Nubra  branch 
of  <j  Shay  ok  river  that  belongs  to  the  Indus  system.  In  one  case 
the  waters  lose  themselves  in  the  Gobi  desert,  and  in  the  other  they 
reach  the  Indian  Ocean  at  Karachi.  If  the  statements  of  Kostenko 
and  Severtsof  be  accepted,  we  have  here  in  the  west  an  analogue  of 
the  arrangement  that  has  been  described  as  characteristic  of  all  the 
river-systems  along  the  southern  face  of  the  Himalaya  between  the 
Jumna  and  the  Brahmaputra.  The  alpine  basin  of  the  Yamanykr 
lies  between  two  great  groups  of  peaks,  some  thirty  miles  apart. 
On  the  south-east  of  the  Yamany&r  is  the  Tigharma  group, 
of  which  the  Muzt&gh-Ata8  peak  attains  an  elevation  of  25,350 
feet  above  the  level  of  the  sea.  On  the  north-west  there  is  a 
similar  group,  of  which  the  T&sh-balik  peak  reaches  an  elevation  of 
22.500  feet.  The  Yamanyar  collects  its  waters  in  an  elevated  valley 


1  On  approaching  Ajan,  a  bare  rocky  range  is  pawed  and  the  town  ie  occupied  by 
Sokpaa,  who  procare  their  corn  and  fleer  from  Kokod  and  Karka,  a  large  monastery 
eo me  ten  or  twelve  days’  journey  beyond  the  bordera  of  their  country.  Trotter 
auggeata  that  Karka  Uaa  between  Lob-Nor  and  Koko-Nor,  and  that  Ajan  is  one 
with  the  Anj-ei  at  Papenaki  ;  bat  both  of  these  identifications  require  confirmation. 
*  From  the  KAmkoram  to  Shahidullah  (11,780  feet)  on  the  verge  of  the  plains 
of  YSrksnd  is  s  distance  by  road  of  78  miles,  and  from  the  same  to  Changlung 
on  the  south  is  8$  miles,  and  to  Leb  on  the  Indus,  163  miles.  *  •  Father  of 

ice-monntains.’ 
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between  these  groups  and  the  water-parting  range  on  the  west, 
which  is  known  variously  as  the  TAgharraa  plain  or  plain  of  the 
Kichik  KAra-kul.1  The  groups  themselves  are  in  advance  of  the 
water-parting  range  and  are  connected  with  it  by  transverse  ridges. 
That  on  the  south  connects  the  Muztagh-Ata  group  near  the  Kok 
Mainak  pass  with  the  water-parting  range,  west  of  the  Neza-tAsh 
pass,  while  that  on  the  north  has  not  yet  been  accurately  defined. 
Spurs  from  the  groups  descend  northwards  towards  the  plains  and 
effectually  divide  the  waters  of  the  YamanyAr  from  those  of  the 
KashgAr-darya  on  the  west  and  from  those  of  the  Yarkand  river  on 
the  east.  It  has  generally  been  supposed*  that  these  two  groups  of 
peaks  belonged  to  a  great  meridional  range  ;  but  Severtsof,  who  has 
had  recently  exceptional  means  for  obtaining  an  accurate  estimate 
of  its  character,  distinctly  states  that  “  these  two  peaks  were  sup¬ 
posed  to  be  connected  by  a  continuous  range,  while  the  real  fact  is 
that  each  is  respectively  the  highest  point  of  separate  small  high 
mountain  knots  capped  with  eternal  snow.'’  We  have,  therefore,  in 
the  west  also  an  apparent  snowy  chain  of  mountains  as  seen  from 
the  plains,  but  which  on  closer  examination  resolves  itself  into 
groups  of  snowy  peaks  in  advance  of  the  water-parting  range  from 
which  they  are  divided  by  an  elevated  valley.  This  valley  gives 
rise  to  a  river  that  makes  a  way  for  itself  between  the  bouudary 
groups  to  the  plains  below,  while  the  groups  themselves  are  con¬ 
nected  by  transverse  ridges  with  the  line  of  water-parting.  A 
ridge  from  MuztAgh-Ata  to  Yangi  Hissar  separates  the  drainage  of 
the  northern  slope  from  that  of  the  Kinkol  river  on  the  east,  and  a 
second  ridge  follows  at  some  distance  the  left  bank  of  the 
YamanyAr  which  shortly  after  its  issue  from  the  mountains  is  ab¬ 
sorbed  in  artificial  branches  or  canals  for  irrigation  purposes.  The 


Ox  us  basin. 


whole  system  is  a  remarkable  illustration  of  Hodgson  s  formula  for 
the  river-systems  of  the  eastern  HimAlaya. 

The  alpine  affluents  of  the  YArkand  river  known  as  the  Sarikol 

and  ZarafshAn  rivers  also  illustrate  the  unit- 
ising  principle  observed  elsewhere.  They 

1  Leaser  KAra-kul  or  ‘  black  lake.’  aThe  two  groups  form  a  put  of 

Hayward’s  meridional  Kiril-Art  range,  the  existence  ofwhich  was  supported 
by  Shaw  and  Trotter  and  denied  by  Fedchenko,  who  considered  the  phenomenon 
described  by  Hayward  ae  meraly  representing  the  terminal  butt  ends  of  parallel 
ranges  belonging  to  the  PAmir  plateau  Koetenko,  ^werer,  maintained  it  to  bes 
great  mountain  range.  Views  of  the  MustAgh-Ata  pe&k  and  the  Kar«  o  •-*  J 
given  by  Gordon  in  his  ‘  Boof  of  the  World.’ 
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are  separated  from  each  other  by  the  Kandfcr  range,  which  descends 
in  a  north-easterly  direction  from  the  water-parting  range  to  the 
south,  and  terminates  "here  the  Sarikol  and  Zarafshin  unite  their 
waters  within  the  outer  range  of  hills  to  the  north.  The  Chins  sys¬ 
tem  further  gives  an  example  of  another  of  the  characteristic  features 
of  the  Himilayan  river-systems.  The  water-parting  follows  the  line 
of  the  Hindu  Kush  from  the  pass  near  B&mian  to  the  Baroghi!  pass, 
and  thence  follows  the  P&mlr  range  to  the  greater  Kara-kul.  The 
height  of  the  water-parting  on  the  Baroghi!  plain  has  been  estimated  by 
Captain  Biddulph  at  about  12,000  feet.  The  Mullah  states  that  in 
traversing  it  for  a  distance  of  five  miles  there  was  no  appreciable 
rise  or  fall,  and  further  it  is  said  that  from  a  point  one-and-a-half 
miles  short  of  the  crest,  the  difference  in  height  did  not  appear  to 
be  more  than  two  hundred  feet.  The  Sarhad  head  of  the  Panjah 
branch  of  the  Oxus  is  not  more  than  two  miles  distant  from  the 
Gez-kul  or  Oi-kul,  the  longest  source  of  the  Aksu  branch  of  the 
same  river  known  as  the  Murghkb.  The  principal  Bource  of  the 
western  head  of  the  Panjah  branch  of  the  Oxus  in  Wood’s  Victoria 
lake  is  but  twelve  miles  distant  from  the  water-parting  between  it 
and  another  branch  of  the  Aksu.  So  little  is  his  water-parting 
marked  by  any  defined  physical  feature  that  it  was  only  after 
some  difficulty  that  Trotter  discovered  it  at  a  height  of  420 
feet  above  the  level  of  lake  Victoria.  There  is  also  reason  to 
believe  that  the  greater  K&ra-kul  once  gave  off  at  one  end  a  feeder 
to  the  Kashgar-darya  of  the  Lob-Nor  system,  and  at  the  other  a 
feeder  to  the  Oxus.  We  have  already  seen  that  it  is  but  a  little 
difference  in  perpendicular  height  that  determines  the  drainage 
between  the  Satlaj  and  Karn&li  and  between  the  Nubra  branch  of  the 
Shayok  and  the  Karakash,  so  that  where  rivers  have  their  sources  in 
these  elevated  areas  it  may  be  generally  stated  that  a  slight  inequality 
in  the  surface,  such  as  it  is  not  possible  to  delineate  on  any  ordinary 
map,  is  sufficient  to  determine  the  course  of  springs  into  channels 
that  have  a  very  remote  debouche  one  from  the  other  in  the  pla  ns. 
The  terms  trough,  channel,  basin  are  in  such  cases  often  misleading. 
JNor  are  the  bounding  ranges  in  these  elevated  regions  marked  with 
such  well-defined  characters  as  are  met  with  elsewhere.  The  great 
P4mir  is  divided  from  the  Alichur  Pamir  on  the  west  by  a  range 
having  an  average  elevation  of  only  3,000  feet  above  the  level  of  the 
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Victoria  lake,  and  from  the  little  Pimir  by  a  similar  range  averag¬ 
ing  about  2,000  feet  above  the  same  level.  The  direction  of  the 
riven  depends,  therefore,  on  the  influence  of  much  less  relatively 
important  masses  of  matter  than  are  to  be  found  at  lower  levels. 
The  slight  difference  in  level  that  determines  the  course  of  the 
head-stream*  of  the  K&rftkash  and  Y&rkand  riven  on  the  Dip- 
sang  plains,  is  sufficient  to  divert  the  former  from  their  normal 
direction  and  drive  them  directly  against  the  Kuen-lun  range, 
where,  finding  a  fault  in  the  wall,  they  work  their  way  through 
towards  the  plains.  The  influence  of  the  law  of  gravity  and  the  me¬ 
chanical  and  chemical  changes  wrought  by  water  are  the  sufficient 
causes  for  every  form  of  river  channel  that  is  met  with,  and  it  is 
to  their  ceaseless  action  that  even  the  stupendous  gorges  of  the 
Indus,  the  Satlaj,  and  the  Brahmaputra,  are  due. 


Having  concluded  our  review  of  the  river-basins  and  their 

relations  to  each  other,  we  shall  now  pro- 

Plains  of  liindnstin.  . 

ceed  to  examine  the  different  parts  of  the 

area  under  our  consideration.  The  great  plain  of  Hindust&n 
which  first  claims  our  notice  is  a  vast  flat  extending  with  an 
almost  unbroken  surface  along  the  foot  of  the  Himalayan  slope  from 
the  upper  Indus  to  the  Bay  of  Bengal.  Its  direction  is  from  north¬ 
west  to  south-east  over  a  distance  of  nearly  1,500  miles,  and  having 
an  area,  including  its  western  branch  along  the  Indus  and  its  eastern 
prolongation  into  As&m,  of  about  500,000  square  miles.  On  the 

west  it  has  its  greatest  development  stretch- 
Indun  plain.  ° 

ing  along  the  Indus  from  the  foot  of  the 

mountains  to  the  sea,  from  north-east  to  south-east  for  a-  length  of 

750  miles.  Its  breadth  from  the  Arvali  hills  to  those  west  of  the 

Indus  is  about  400  miles.  The  Arvali  hills  run  in  a  north-easterly 


Indus  plain. 


direction  from  the  peninsula  of  Kathiawar  until  they  lose  themselves 
in  the  plain  near  Dehli.  From  this  point  they  run  in  a  south-east¬ 
erly  direction  connecting  with  the  Vindhyas,  and  in  both  cases  con¬ 
stitute  the  abutments  of  the  elevated  plateau  of  Central  India.  They 
thus  form  twro  sides  of  a  triangle  with  its  apex  towards  the  north, 
where  it  separates  the  Indus  plain  from  that  of  the  Ganges.  The 
general  slope  of  the  Indus  plaip  is  south-west,  with,  as  we  have  seen, 
a  slight  depression  towards  the  south,  until  the  influence  of  the  north¬ 
ern  slope  of  the  Arvalis  is  felt,  w  hen  it  gradually  rises  again.  Taking 
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a  line  along  the  Indus,1  we  have  Sehwan,  117  feet  above  the  level  of 
the  sea  ;  Shikkrpur,  199  feet  ;  Dehra  Gh&zi  Kh&n,  395  feet ;  Segra, 
on  the  eastern  bank  of  the  Indus,  opposite  Dehra  Ism&il  Kh&n,  606 
feet ;  and  Khairabad,  opposite  K&l&bkgh,  750  feet.  Following  the 
32nd  parallel  from  west  to  east,  we  have  Sandi  on  the  left  bank  of 
the  Indus,  629  feet  above  tho  level  of  the  sea  ;  Lodri,  on  the  left 
bank  of  the  Chin&b,  657  feet  ;  and  RAmd&s,  on  the  left  bank  of  the 
Bkvi,  796  feet  :  further  east,  we  enter  the  hills.  Following  the 
30th  parallel  we  find  M&re  on  the  71st  meridian,  with  an  elevation 
of  386  feet ;  Nui  Shah  on  the  73rd  meridian,  482  feet;  and  P&kka 
Sariwa,  on  the  75th  meridian,  698  feet.  The  perfect  uniformity  of 
the  surface  is  broken  in  the  north-west  by  the  small  table-land  be¬ 
tween  the  Indus  and  the  Jhilam,  of  which  the  salt  range1  forms  the 
abutment.  These  hills  at  the  Sakesir  station  of  the  survey  in  the. 
Jhilam  district  rise  to  a  height  of  4,994  feet  above  the  level  of  the 
sea.  They  extend  from  Khairabad  on  the  Indus  to  the  Jhilam  op¬ 
posite  Chilian  wkla,  and  thence  those  forming  the  eastern  flank  of  the 
table-land  as  well  as  a  subsidiary  range  to  the  east  of  the  Jhilam  turn 
abruptly  north-east  and  connect  with  the  outer  ranges  of  the  Him&- 
laya  near  Bhimbar  (1,200  feet).  The  table-land  itself  is  seldom 
more  than  two  or  three  hundred  feet  above  the  general  level  of  the 
plain,  and  presents  an  undulating  though  tolerably  even  surface  bro¬ 
ken  occasionally  by  ridges  which  attain  a  height  of  from  two  to  three 
thousand  feet. 

The  Indus  plain  along  the  foot  of  the  hills  is  sufficiently  watered, 

but  to  the  east  and  south  at  any  distance 
Indian  desert.  .  ...  , 

from  the  rivers  cultivation  on  an  extended 

scale  is  only  possible  when  the  scanty  rainfall  can  be  aided  by 
artificial  irrigation.  The  latter  tract  known  as  the  great  Indian 
desert  stretches  through  Bliatikna,  Bikanir,  and  Bah&walpur  into 
Bind.  Tradition  tells  us  that  in  former  time  it  was  a  fertile  and 
populous  country  scudded  with  numerous  cities  and  towns  and 
inhabited  by  prosperous  and  civilised  tribes.  A  recent  writer3 
states  that  “there  is  nothing  in  history  to  show  that  the  rivers  (of 
this  tract)  ever  contained  much  more  water  than  they  do  now. 
Some  diminution  in  their  volume  may  have  taken  place  during  the 

1  All  these  heights  are  taken  from  the  records  of  the  Great  Trigonometrical  Sur¬ 
vey.  *  Fleming  on  the  salt  range,  J.  As.  Soc.,  Ben.,  XXII.,  329.  1  Cal. 

Rev.,  July,  1874,  p.  3. 
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lapse  of  ages,  from  changes  in  the  lower  Himalayan  range,  as  well 
as  from  the  destruction  of  forests  and  increase  of  irrigation.  There 
is  no  doubt  also  a  tendency  to  the  obliteration  of  the  lower  part  of 
their  course ;  partly  by  the  drift  of  sand  and  dust  from  the  desert ; 
and  partly  by  the  deposit  of  the  silt  brought  down  by  the  streams 
themselves,  owing  to  the  absence  of  the  great  river  by  which  it 
would  have  been  carried  off  to  the  sea."  Between  the  Sarasrati 
and  the  Satlaj  are  a  series  of  broad  channels,  most  of  them  a  mile  in 
width,  of  which  those  to  the  west  appear  to  terminate  in  the  valley  of 
the  Satlaj,  while  those  to  the  east,  which  are  also  the  more  ancient, 
lead  to  the  channel  of  the  lost  river  Hak/a  or  Sotra.1  The  Kaggar 
now  runs  in  an  old  bed  of  the  Satlaj  and  was  formerly  an  affluent 
of  that  river.  The  change  may  have  taken  place  owing  to  some 
great  cataclysm1  which  formed  a  new  bed  for  the  river  and  left  the 
old  one  for  its  tributaries  on  the  east,  and  there  is  much  to  be  said 
in  favour  of  the  identification  of  the  Sotra  channel  with  this  old  bed. 
At  the  present  day  the  water-level  in  wells  in  this  tract  is  excessively 
low,  being  often  so  deep  as  three  hundred  feet  from  the  surface.  As 
the  water  when  procured  is  often  brackish,  it  is  a  matter  of  wonder 
that  people  are  found  to  inhabit  this  country  which  long  ago  receiv¬ 
ed  the  name  of  Marnsthali,  ‘  the  region  of  death.’ 

The  Gangetic  plain  extends  from  the  debonche  of  the  Jumna 

Gangeti  lai  from  the  hills  to  the  head  of  the  delta  of  the 

Ganges,  and  lies  between  the  great  bend  of 
the  Himalaya  and  the  north-eastern  slope  of  the  table-land  of  Central 
India,  which  here  has  a  general  elevation  of  about  one  thousand  feet 
above  the  plain.  The  breadth  of  the  plain  varies  from  about  two 
hundred  miles  at  Agra  to  about  one  hundred  miles  at  Rijmah&I. 
The  direction  is  to  the  south-east,  but  to  the  east  of  the  Ganges  the 
courses  of  the  rivers  exhibit  more  southing.  A  general  idea  of  the 
fall  in  height  along  the  course  of  the  Gauges  may  be  obtained  from 
the  following  figures :  Saharanpur,  903  feet  above  the  level  of  the 
sea  ;  Meerut,  735  feet ;  Aligarh,  610  feet  ;  Agra,  516  feet ;  Cawn- 
pore,  517  feet;  Allahabad,  315  feet ;  Benares,  255  feet ;  Patna,  174 
feet ;  Bb  a  gal  pur,  159  feet;  and  BardwAn,  97  feet.8  Cross  sections 

1  Said  to  have  dried  up  in  the  thirteenth  century.  *  Like  that  of  1762, 

when,  according  to  General  Cunningham,  the  river  was  dammed  up  by  a  landslip  in 
the  hills  and  rose  some  four  hundred  feet  before  the  barrier  gave  way.  A  similar 
cataclysm  occurred  on  the  Indus,  1  From  G.  T.  B.  tables. 
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show  little  difference  in  height  at  any  point.  Bhatpura,  below 
Mohan,  at  the  entrance  to  the  principal  pass  into  the  Dehra  Dun,  is 
954  feet  above  the  level  of  the  sea.  Following  eastwards  the  line 
along  the  foot  of  the  hills,  we  have  Hardw&r,  1,016  ;  Najlbabad 
860.  Barhapura,  910  ;  K&shipur,  750;  Bilahri,  760  ;  Sigauli  in 
Gorakhpur,  300  ;  Madanpur  in  Tirhut,  230;  and  Amua,  248  feet.1 
Noting  these  figures  on  any  good  map  and  following  the  course 
of  the  rivers,  a  sufficiently  correct  idea  of  the  general  slope  of 
the  Gangetic  plain  will  be  obtained.  At  the  termination  of  the 
hills  near  RAjmahil,  the  plain  once  more  expands  largely  to  the 
south  and  again  presents  an  uninterrupted  surface  from  the  moun¬ 
tains  to  the  sea.  The  length  of  this  section  is  about  350  miles, 
and  its  breadth  from  R&jmah&l  to  the  Brahmaputra  about  150 
miles,  but  increasing  to  about  300  miles  along  the  c^ast  at  thq 
head  of  the  Bay  of  Bengal.  The  height  varies  from  100  feet,  the 
level  of  the  river  Mahknadi  at  Malda,8  to  75  feet  at  Jelinghi,  the 
head  of  the  Hugli  branch  of  the  Ganges,8  and  31  feet  at  Chinsurah. 
The  Howrah  station  bench-mark  is  but  1 8*2  feet  above  the  level  of 
the  sea.4  These  portions  of  the  great  plain,  often  though  not  very 
appropriately  called  the  valley  of  the  Ganges,  are  intersected  by  the 
countless  tributaries  of  that  river  and  are  under  the  full  influence  of 
the  periodical  rains.  They  therefore,  as  might  be  expected,  com¬ 
prise  the  richest,  the  most  populous,  and  the  most  civilised  districts 
of  India,  and  in  these  respects  form  a  striking  contrast  to  the  west¬ 
ern  parts  along  the  Indus  which  are  doomed  to  perpetual  sterility, 
not  from  any  natural  deficiency  in  the  quality  of  the  soil,  but  only 
from  the  great  aridity  of  the  climate.  This  barrenness  is  no  doubt, 
in  a  great  measure,  due  to  the  relative  position  of  the  Indus  plain 
to  the  higher  ground  around  it  and  to  the  prevailing  winds  ;  matters 
which,  at  first  sight,  appear  to  be  of  little  importance,  but  which 
are  the  efficient  causes  of  the  extremely  dry  climate  that  it  possesses. 
Fluviatile  action  in  erosion  and  deposition,  productive  of  the  allu¬ 
vion  and  diluvium,  terms  so  well  known  in  the  settlement  records  of 
these  provinces,  has  clearly  directed  the  course  of  the  rivers  in  the 
great  Gangetic  plain.  Mr.  Fergusson,  in  an  article  quoted  by  the 
authors6  of  the  ‘  Manual  of  the  Geology  of  India,’  shows  that  the 

1  First  five  from  Webb  and  Sigauli  from  Kirkpatrick.  1  Hooker. 

»  Prinsep.  4  G.  T.  S.,  62  :  iu  sc.  VIII.,  1866  0  Pp.  406,  4l2. 


OF  THI  NORTH-WR8TRRN  PROVINCB8. 


81 


rivers  of  the  Ganges  delta  oscillate  in  curves,  the  extent  of  which 
is  directly  proportional  to  the  quantity  of  water  flowing  down  their 
channels.  Thus,  the  oscillations  of  the  Ganges  between  Mungir  and 
R&jmahAl  average  miles,  and  between  Allahabad  and  Chunir, 
only  3*7  miles  in  length.  Further,  when  a  great  river  runs  through 
a  low  country,  its  course  is  considerably  stayed  by  the  sluggish 
expanses  of  stationary  water  generally  termed  jhils  in  Bengal,  and  it 
is  thus  compelled  to  deposit  its  silt  along  its  banks.  Hence  arises 
the  phenomenon  of  a  river  passing  through  a  country  between 
banks  that  are  higher  than  the  adjacent  alluvial  flats,  and  tho  gra¬ 
dual  increase  of  the  banks  until  the  stream  makes  its  way  through 
them  to  some  lower  level.  Mr.  Fergusson  estimates  that  when  the 
slope  of  a  river  bed  falls  to  less  than  six  inches  in  a  mile,  a  denuding 
river  will  be  converted  into  a  depositing  river,  and  as  the  deposit 
commences  at  the  bottom  of  the  slope,  the  change  proceeds  up¬ 
stream.  Moreover,  since  the  Ganges  receives  its  more  consider¬ 
able  affluents  from  the  north,  the  left  bank  gradually  increases 
and  drives  the  main  stream  more  and  more  towards  the  table-land 
of  Central  India,  and  makes  the  point  of  confluence  of  its  affluents 
continually  move  upwards.  This  tendency  is  well  marked  in 
the  Jumna  in  the  Mainpuri  district)  where  the  old  silted-up  bed  is 
locally  known  as  the  bkagna ,l  In  the  Tarfii  below  Kumaon  the  same 
law  prevails,  and  streams  that  in  the  upper  portion  of  their  course  are 
denuding  rivers  in  the  lower  portion  where  the  check  in  slope 
occurs  deposit  their  silt,  form  jhils,  and  continually  change  their 
courses  like  toe  rivers  of  the  Gangetic  delta. 


The  vaiiey  forms  a  narrow  prolongation  of  the  eastern 

extremity  of  the  plain,  partaking  more, 
Asam  valley.  however,  of  toe  natnre  of  a  simple  river  Valley 

liable  to  annual  floods.  It  has  a  length  of  about  300  miles  with  a 
breadth  of  thirty  to  forty  miles,  widening  at  its  junction  with  tho 


1  Oaz.  IV.,  478.  The  old  bed  in  Rahiranpur  is  called  the  Budhi  Jumna.— lbidr 
II.,  140.  Remains  have  been  found  in  the  Jumna  alluvion  near  Allahabad. ~^J.  A.  S., 
Ben.,  III.,  302,  629  :  IV.,  262,  Ac.  Wilford  also  notices  the  discovery  of  bones  oc 
men  and  animals  in  the  Ganges  alluvion  near  Benares  about  a  furlong  from  its 
present  bed  at  ninety-five  feet  from  the  surface  and  thirty  feet  below  the  level  of 
the  present  bed  He  says  the  human  bones  were  entire,  but  those  of  quadrupeds 
were  broken  and  bore  evident  marks  of  their  having  been  cut  with  a  sharp  instru¬ 
ment  He  found  no  marine  deposits  at  over  106  feet  when  the  water-beanng  strata 
was  reached.— As.  Res.,  VIII.,  294.  He  has  also  noticed  the  fact  that  the  point  of 
junction  of  the  Kosi  with  the  Gauges  had  moved  up  from  Nawibganj  opposite  RAi- 
naahil  some  twenty-tive  miles. 
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Gangctic  delta.  It  is  shut  in  on  all  sides,  except  the  west,  by 
mountains.  Hie  characteristic  of  a  sudden  and  total  ohange  along 
a  definite  line  at  the  foot  of  the  mountains  from  a  broken  hilly  sur¬ 
face  to  an  absolute  flat,  which  holds  good  throughout  the  other  parts 
of  the  plain,  here  no  longer  prevails.  We  frequently  see  small  iso¬ 
lated  hills  standing  out  like  islands  from  the  general  level  surface,  a 
phenomenon  observable  on  a  smaller  scale  where  the  Vindhyan  range 
mingles  with  the  plain.  From  Sadiya,  which  is  440  feet  above 
the  level  of  the  sea,  the  fall  is  gentle  to  Gauhati,  which  is  placed  at 
163  feet,  and  Goklpdra,  which  is  150  feet.1  Taking  a  line  along  the 
foot  of  the  hills,  we  have  Titaliya,  330  feet ;  R&jhdt  at  the  foot  of  the 
bills  near  Buxa,  220  feet ;  and  the  station  at  the  foot  of  the  hills 
below  Diwingiri,  670  feet :  figures*  which  show  a  more  sudden 
desoent  than  those  at  similar  positions  under  the  western  Him&laya. 

We  shall  now  return  to  the  plain  between  the  Jumna  and  the 

Barda,  and  more  particularly  to  that  part 

BhAbtfi 

which  lies  immediately  below  the  foot  of  the 
Kumaon  hills.  We  find  there  a  narrow  belt  of  country  usually 
covered  with  forest  and  remarkable  for  the  entire  absence  of  water,  a 
phenomenon  eminently  characteristic  of  this  tract.  The  great  rivers 
preserve  their  course  with  some  diminution  in  their  volume,  but  all 
the  minor  streams  that  have  their  origin  in  the  lower  hills  on  enter¬ 
ing  this  belt  soon  lose  thcTuselves  in  the  shingly  deposit  that  consti¬ 
tutes  the  substratum.  In  time  of  flood,  however,  they  often  preserve 
a  visible  stream  throughout  their  courso,  but  this  appearance  lasts 
only  so  long  as  the  cause  exists.  This  belt  of  waterless  forest  land 
is  called  the  Bhabar  or  ukhar  bhumi  ( waterless  forest)  under 
Kumaon,  and  has  a  breadth  of  from  five  to  fifteen  miles.  Though 
no  stream  or  spring  exists,  the  Bhabar  is  clothed  with  a  magnificent 
forest  finding  its  nourishment  in  the  few  feet  of  alluvial  matter 
that  rests  on  the  boulder  and  shingle  deposit  below.*  To  the 

1  These  figures  are  from  the  Great  Trigonometrical  Survey  records,  which  make 
Dibmgarh,  348  feet  above  the  level  of  the  sea;  Sibssgar,  319  feet;  and  Baramak, 
near  Tespur.  25®  feet.  '  *  First  from  Hooker,  two  last  from  Pemberton. 
3  These  descriptions  are  chiefly  based  on  Herbert's  report  ;  and  on  an  article 
entitled  ‘The  Himalaya  in  Kumaon  and  Garhwal’  by  Mr.  (now  Sir  John)  Strachey, 
Cal.  Rev.  No.  36.  Stewart  notes  that  he  can  find  no  definite  statement  as  to  the 
breadth  of  the  trnct  known  as  Bhabar  and  Tarsi  to  the  east  of  Sikkim,  but  Hooker 
mentions  expressly  that  there  it  ranges  from  8  to  12  miles  in  width  ;  Kirkpatrick 
and  Hoffmeister  coincide  in  making  its  breadth  opposite  Nepal  about  10  or  12 
miles,  and  between  the  Sarda  and  Rimganga  it  ranges  from  20  to  30  miles,  falling 
to  6  or  7  miles  abreast  of  Garhwal  and  disappearing  to  the  west  of  the  Jumna. 
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south  of  the  Bh&bar,  the  character  of  the  country  changes  into  a 
swamp  devoid  of  trees  and  intersected  by  sluggish  streams  that  rise 

from  unhealthy  morasses.  This  tract  is 
Tarti  J 

included  with  the  Bh&bar  between  the 

Ganges  and  the  Phika  under  the  general  term  ban  or  jungle. 
East  of  the  Phika  under  Kumaon,  where  it  apparently  attains  its 
maximum  breadth,  it  is  known  as  the  Tartu,  and  under  Nepkl  as 
the  Taryini,  with  some  specific  addition  as  Morang,  Ac.  It  lies 
between  the  forest  belt  and  the  cultivated  plains,  with  an  average 
breadth  of  about  ten  miles  under  Kumaon,  though  varying  much 
in  different  parts.  Thus  we  have  between  the  plains  proper 
under  Kumaon  and  the  foot  of  the  hills  two  distinct  belts  of 
country,  each  about  ten  to  fifteen  miles  broad,  known  as  the 
Tartu  and  the  Bhabar.  The  Tartu  is  characterised  by  the  presence 
of  reeds  and  grasses  showing  the  marshy  nature  of  the  ground. 
The  streams  carry  off  only  a  portion  of  the  superfluous  moisture 
and  sluggishly  run  in  tortuous  channels,  doubling  back  con¬ 
stantly  in  their  course.  The  soil  consists  of  moist  alluvial  mat¬ 
ter  without  a  sign  of  rock  either  in  fragments  or  in  site.  In  the 
Bhabar,  on  the  other  hand,  no  water  rises  from  the  ground.  Through¬ 
out  its  whole  extent  not  a  single  spring  nor  any  water  can  be  seen, 
except  occasionally  where  one  of  the  larger  rivers  takes  its  course. 
In  the  rainy  season  alone  torrents  cut  into  the  ground,  and  the  chan¬ 
nels  thus  formed  exhibit  characteristic  sections  of  this  remarkable 
tract.  We  then  find  that  there  is  but  a  thin  covering  of  alluvial  soil 
on  a  vast  dry  bed  of  boulders  and  of  shingle,  through  which  all  rain 
that  falls  sinks  rapidly,  and  which  absorbs  in  the  same  way  all  the 
minor  streams  of  the  outer  ranges.  Instead  of  reeds  and  grasses, 
we  have  here  all  the  magnificence  usually  attributed  to  oriental 
forest  scenery.  Gigantic  haldiis  ( Adina  cordi/olia )  and  khairs 
( Acacia  catechu )  rear  their  heads  above  a  tangled  undergrowth  of 
creepers  and  thorn-bushes  which  present  a  barrier  to  progress  that 
an  elephant  alone  can  surmount.  Towards  the  hills  we  find  the  sal 1 
( Shorea  robusta ),  and  in  Kota  great  groves  of  mangoes,  while  patches 
of  cultivation  appear  wherever  irrigation  is  practicable.  For  this 

1  The  til  it  the  characteristic  tree  of  the  upper  Bh&bar  wherever  it  it  found. 
Hodgson  notes  that  constant  observation  has  enabled  the  people  of  the  Tarfl  to  dis¬ 
tinguish  the  principal  belts  of  the  Bhibar  from  the  trees  that  grow  in  each.  The 
highest  is  the  til  level,  the  next  is  the  Itfiair  level,  And  the  lowest  is  the  tin  (Dml- 
bergia  sin)  level. 
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purpose,  the  streams  of  the  lower  hills  are  turned  into  artificial  chan¬ 
nels  before  they  reach  the  shingle  deposit,  and  even  the  lakes  in  the 
lower  hills  are  dammed  up  to  retain  a  sufficient  supply  of  water  for 
the  Bhibar.  West  of  the  Kosi,  however,  there  is  little  cultivation 
or  irrigation,  and  the  BhAb&r  there  almost  remains  untouched  by 
the  plough.  The  actual  slope  of  the  ground  between  the  Tarfti  and 
the  foot  of  the  hills  is  considerable,  though  not  apparent  to  the  tra¬ 
veller,  except  when  he  observes  the  rapidity  of  the  current  in  the  irri¬ 
gation  channels  that  line  the  road  by  which  the  Bhabar  is  crossed. 

Before  entering  into  more  detail  regarding  the  Blmbar  and  Tar&i 

there  is  yet  a  third  feature  characteristic  of 
the  tract  below  the  Himalaya  that  must  be 
noticed  here  as  intimately  connected  with  the  other  two,  and  this  is 
the  line  of  hills  called  the  Siwalik1  or  sub-Himalayan.  These  will 
he  well  known  to  paloeontologists  in- connection  with  the  rich  col¬ 
lection  of  fossil  mammalian  bones  discovered  in  them  by  Dr.  Fal¬ 
coner  and  Colonel  Cautley.  As  a  rule,  they  appear  to  rise  abruptly 
and  without  any  intermediate  undulating  slope  from  the  apparently 
level  surfaoe  of  the  flat  country  below  to  heights  varying  from  a  few 
hundred  to  three  or  four  thousand  foet.  They  are  composed  of  sand¬ 
stones  and  conglomerates,  and  the  dip  of  the  strata  is  usually  towards 
the  general  mass  of  the  mountains  at  a  low  angle.  The  form  of  dis¬ 
turbance  of  the  strata  is  very  regular,  producing  broad  normal  anti¬ 
clinal  flexures,  the  axis-plane  sloping  towards  the  mountains.  To¬ 
wards  the  plains  the  slope  has  been  weathered  out,  so  that  plains- 
wards  the  Siwhliks  exhibit  a  steep  face  from  which  rise  the  highest 
summits  of  the  range,  while  a  long  gentle  declivity  slopes  inwards 
and  forms  a  longitudinal  shallow  valley  by  meeting  the  foot  of  the 
next  line  of  hills.  The  latter,  as  a  rule,  run  on  a  line  parallel  to  the 
Siwiliks,  but  at  a  distance  of  from  five  to  ten  miles  from  them. 

The  bottom  of  this  longitudinal  depression  is,  as  may  be  supposed, 

by  no  means  continuous.  In  some  places  it 
is  cut  through  by  the  passage  of  tlie  streams 
that  drain  the  interior  of  the  mountains  ;  in  others,  it  is  quite  obli¬ 
terated  by  the  near  approach  to  each  other  of  the  two  ranges  that 
flank  it,  and  which  usually  form  distinct  lines.  This  is,  moreover,  a 

>  Sirawila,  belonging  to  Siva  ;  for  use  of  the  term  1  Siwalika’  by  Musalmio 
hitftoruuts,  nee  ‘  History  yntM. 
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structural  feature  and  not  due  simply  to  denudation.  In  the  country 
between  the  Satlaj  and  the  KAli,  these  valleys  are  called  D6ns 
and  under  NepAl,  according  to  Hodgson,  they  are  called  MAris. 
They  have  been  confounded  by  some  writers*  with  the  TarAi,  which, 
as  we  have  seen,  is  quite  distinct.  The  lower  part  of  the  Duns 
generally  appears  to  be  covered  with  a  deposit  of  boulders  and  grave.' 
that  slopes  somewhat  steeply  from  the  HimAlaya  towards  the  SiwA- 
liks,  so  that  the  whole  bottom  of  the  valley  is  considerably  raised 
above  the  level  of  the  plain  without.  In  consequence  of  this  eleva¬ 
tion,  the  outer  hills  when  viewed  from  the  interior  of  the  valley,  as 
from  Masuri,  present  a  very  insignificant  outline.  The  drainage  of 
these  valleys  usually  collects  along  their  longitudinal  axis  and  either 
falls  into  some  of  the  larger  streams  that  cross  them,  or  less 
frequently  finds  an  independent  exit  for  itself  into  the  plains  by  a 
sudden  bend  to  the  south  through  a  break  in  the  outer  range.  Owing 
to  the  considerable  elevation  of  the  Duns  above  the  plains  down  tc 
the  level  of  which  the  drainage  finds  its  way  in  a  very  short  distance, 
the  unconsolidated  strata  that  form  the  floor  of  these  valleys  are 
constantly  cut  through  to  a  great  depth  by  water-courses.  Conse¬ 
quently,  the  surface,  though  often  presenting  an  apparent  flat  for 
several  miles  together,  is  frequently  broken  up  into  steps  which,  on 
the  whole,  are  tolerably  level,  but  at  different  heights,  the  one 
above  the  other.  This  phenomenon  is  not  uncommon,  and  is 
constantly  observed  along  rivers  that  are  eroding  their  banks.  To 
the  same  causes  also  are  to  be  attributed  the  practical  impossibility 
of  procuring  water  by  means  of  wells  in  the  Diins,  a  difficulty 
w'hich  mainly  arises  from  the  thorough  dessication  of  the  gravelly 
soil  by  the  deep  drainage. 


We  have  not  sufficient  information  to  state  distinctly  how  far 

„  the  BhAbar  extends  both  east  and  west  along 

Extent  of  the  Bhibar.  ® 

the  foot  of  the  HimAlaya,  but  the  following 

indications  would  lead  us  to  suppose  that  this  phenomenon  is 

inherent  in  the  relations  of  6uch  a  mass  as  the  HimAlaya  with  the 

subjaoent  plains.  Undei  NepAl  it  is  called  the  JliAri  or  Bhavnr, 

and,  according  to  Hodgson,*  extends  from  the  KAli  to  the.Mechi  on 

the  east  with  the  same  general  characteristics  as  nnder  Kumuon. 

1  Somerville's  Physical  Geography  corrected  in  7th  edition,  1878.  *  Physical 

Geography  of  the  Himalaya.— J.  A.  8.,  Beni,  XVIII.,  778. 
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Eastward  of  the  Tista,  according  to  the  same  writer,  the  BhAbar 
and  Tarai  do  not  exhibit  the  same  parallelism  to  the  line  of  the 
HimAlaya,  but  “show  themselves  plain  wards,  like  an  irregular  series 
of  salient  and  re-salient  angles  resting  on  the  mountains.  Or  like 
small  insulated  plateaus  or  high  undulated  plains,  surrounded  in 
both  the  latter  cases  by  low  swampy  land  analogous  to  the  TarAi.” 
An  example  of  the  former  is  found  in  the  plateau  called  the  Parbat 
Joar  on  the  coniines  of  AsAm  and  Rangpur,  which  is  considerably 
elevated,  quite  insulated,  remote  from  the  mountains  and  covered 
with  tdl ,  the  characteristic  tree  of  the  upper  Bhabar.  Again,  we 
have  undulating  plains,  sneh  as  those  that  occur  around  Dinajpur 
and  to  the  north-west  and  north-east  of  Siligori,  all  of  which  may 
be  identified  with  the  Bhabar.  In  all  these  cases  where  the  detritus 
bed  thins  out,  a  moist  tract  is  met  with,  though  in  no  case  so 
marked  as  to  the  westward.  Herbert1  affirms  the  general  applica¬ 
bility  of  his  remarks  regarding  the  submontane  tract  below  Kumaon 
to  the  entire  country  between  the  Ganges  and  the  Satlaj  and 
Parish1  to  the  tract  further  west  between  the  Satlaj  and  the  BiAs. 
There  is  no  well-defined  line  dividing  the  area  of  swamp  from  the 
BhAbar  proper  between  the  SArda  and  the  Ramganga.  To  the 
east  in  the  Tallades  Bhabar,  where  the  streams  seek  the  SArda 
directly,  there  is  less  BhAbar,  and  the  swamps  that  exist  are  not  so 
extensive,  but  at  the  same  time  are  more  formidable,  being  often 
surrounded  by  tangled  masses  of  canebrake.  He  DhyAnirau 
Bhabar  also  is  comparatively  narrow,  and  it  is  not  until  we  conae  to 
the  Chhakhata  Bhabar  that  we  get  a  breadth  of  eight  to  twelve 
miles  that  lasts  until  the  Phika  river  is  reached.  The  Tarai  exist 
all  along  the  tract  to  the  south  of,  and  parallel  to,  the  BhAbar  from 
the  SArda  to  the  Phika.  But  west  of  the  Phika  it  loses  its  charac¬ 
teristics  and  can  only  be  traced  in  the  closeness  to  the  surface  of  the 
water-level  in  wells.  Westward  of  the  Phika,  the  BhAbar  or  water¬ 
less  tract  also  narrows  and  the  sdl  forest  does  not  descend  more 
than  six  miles  from  the  foot  of  the  hills,  and  a  few  miles  further 
west  it  has  not  a  breadth  of  two  miles.  The  BhAbar,  however, 
exists,  and  is  broader  than  the  present  sal  forest,  of  which  mnch  has 
been  cut  down  of  late  years.  Its  presence  is  shown  by  the  absence 

1  Report  of  the  Mineralogical  Survey  of  the  Himalaya  Mountains,  Ibid,  extra 
No.,  Vol.  XI.  » KohistAn  of  the  Jullundhur  Doab,  Ibid,  XVII.,  p.  281  : 

XVIII.,  p.  360. 
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of  wells,  and  similarly  the  Tarai  appears  in  a  line  of  wells  with 
water  at  from  three  to  six  feet  from  the  surface,  running  parallel 
to  and  bordering  on  the  Bh&bar.  This  limitation  of  both  the 
Bhabar  and  Tarai  is  conterminous  with  the  commencement  of  the 
Path  Dun,  which  has  detained  the  greater  part  of  the  detritus  that 
is  elsewhere  spread  otit  below  over  the  plains.  From  the  Phika 
eastwards  to  the  Siirda,  where  these  tracts  attain  their  maximum 
importance,  there  are  no  Dtins,  properly  speaking  ;  for  the  Kota 
Dun  presents  no  great  barrier  to  the  south,  and  further  east  the 
Siwaliks  are  so  blended  with  the  outer  range  that  a  geologist  alone 
can  trace  their  sequence.  In  this  fact,  we  have  an  illustration  of 
that  portion  of  Hodgson’s  theory  that  gives  a  narrow  extent  to  the 
Bhiibar  below  the  Duns  and  a  broader  range  where  there  is  no  Dun 
to  intercept  the  debris  from  the  hills.  The  facts  that  we  know 
regarding  tho  Bhabar  to  the  north  of  the  Sah&ranpur  district1 
further  confirm  this  deduction. 

In  Eastern  Turkistan  we  find  a  similar  phenomenon.  Trotter 
The  BhAbar  in  Turkis-  ^lls  us  that  the  Sagon  river,  which  has  its 
tan>  source  at  the  eastern  foot  of  the  Terek  pass, 

after  it  reaches  the  plains  north  of  Kalti  Ailak  wastes  away  and  leaks 
through  crevices  in  the  stony  ground.  The  h&kim  of  the  latter  place 
assured  him  that  wells  had  beer  often  sunk  but  proved  of  no  use. 
Trotter  writes  : — “  This  diminution  in  the  size  of  rivers  as  they  des¬ 
cend  is  one  of  the  chief  characteristics  of  the  country,  and  occurs  in 
all  minor  streams  that  have  come  under  my  notice.  Of  course  much 
of  this  is  due  to  irrigation,  which  necessarily  carries  off  large  quan~ 
tities  of  water,  but  the  stony  soil  has  also  much  to  answer  tor  ;  on 
the  other  hand,  the  frequent  appearance  of  large  springs  giving  con¬ 
siderable  supplies  of  water  and  often  issuing  from  the  open  plains  at 
long  distances  from  the  mountains  may  account  in  a  great  measure, 
if  not  fully,  for  the  water  thus  lost  in  its  early  infancy.”  Here  we 
have  the  existence  of  a  Bh&bar  and  Tar&i  vouched  for  by  competent 
authority  in  the  Yarkand  and  Kashgar  country.  The  same  pheno¬ 
menon,  but  on  a  larger  scale,  was  found  by  Prejevalsky  to  charac¬ 
terise  the  tract  between  Korla  and  Lob-Nor.  A  belt  of  country 
about  three  to  four  miles  wide,  consisting  of  an  undulating  plain 
covered  with  a  pebbly  or  gravelly  soil  and  totally  devoid  of 

1  Gazetteer,  II.,  110. 
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vegetation,  runs  parallel  to  and  at  the  foot  of  the  Kurugh-tagh  a 
low  waterless  and  barren  range.  Beyond  this  stony  margin,  which 
appears  to  define  the  shore-line  of  an  ancient  sea,  lies  the  great  desert 
of  drift  sand  amid  which  salt  marshes  exist  wherever  the  moistifre 
comes  to  the  surface.  The  same  pebbly  plain  was  found  under  the 
northern  slope  of  the  Altyn-tAgh,  the  north-easterly  continuation  of 
the  Kuen-lun  mountains  between  the  90th  and  92nd  meridians,  and 
north  of  and  below  the  stony  margin  the  usual  salt  marshes  occurred. 
The  latter  are  also  found  at  the  foot  of  the  north-eastern  portion  of 
the  Tibetan  table-land  in  Ts&idam.  It  would,  therefore,  appear  that 
tracts  analogous  to  the  Bhibar  and  Tarii  of  Kumaon  surround  the 
entire  Himdlaya-Tibetan  moss,  and  that  they  vary  in  character  accord¬ 
ing  to  local  influences. 

Hodgson  attributes  the  distinctive -character  of  the  Bli&bar,  as  a 

Cau«e  of  the  deposit :  whole,  “  to  the  vast  mass  of  diluvial  detritus 
Hodgion’a  oceanic  theory.  which  was  shot  from  the  mountains  upon  tho 

plains,  like  gravel  from  a  cart,  at  some  great  geological  epoch,  and 
which  has  been,  since  its  deposit,  variously  and  often  abraded  both 
in  degree  and  direction  by  oceanic  and,  in  a  far  less  degree,  by 
ordinary  floods.”  Another  writer  considers  that  this  theory  of 
Hodgson’s  appears  to  be  a  reasonable  explanation  of  the  existence 
of  these  great  beds  of  shingle,  sand,  and  boulder  all  along  the  foot 
of  the  mountains.  It  is  argued  that  no  rivers  can  have  laid  out  9uch 
a  vast  deposit,  and  we  can  only  conclude  that  we  see  here  the  limits 
of  an  ancient  ocean  that  once  washed  the  base  of  the  Himalaya.  The 
boulders  and  shingle  are  spread  out  only  for  a  distance  of  ten  or 
fifteen  miles  from  the  mountains  from  which  they  are  derived,  while 
the  finer  particles  of  sand  and  clay  are  carried  much  further.  Great 
variations  in  the  depth  and  breadth  of  the  deposit  occur,  due,  in  a 
great  measure,  to  local  causes.  One  which  apparently  has  had  a 
great  influence  is  the  existence  or  otherwise  of  the  Siwdlik  range. 
Where  there  was  no  sandstone  range  to  intervene  between  the  moun¬ 
tains  and  the  plains  and  collect  the  detritus  within  their  contained 
Duns,  the  deposit  is  broader  and  not  so  thick.  Where  there  was 
such  a  barrier,  it  has  been  carried  less  southwards  and  exists  in  great 
accumulations  between  the  barrier  and  the  mountains.  Again,  where 
no  range  existed  but  only  spurs  sent  forth,  like  bent  arms,  upon  the 
plains  from  the  mountains,  Hodgson  observes  that  the  embayed 
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detritus  is  simply  deeply  piled  and  lofty  within  snch  spars,  and  thinly 
and  unequally  spread  without  them,  by  reason  of  the  action  of  the  spurs 
on  the  current.  He  notices,  as  an  ertiupM  of  this  form,  the  debris 
embayed  by  a  spur  on  the  road  to  Darjiling  by  Pankabiri,  where  it 
is  accumulated  to  several  hundred  feet,  and  where,  moreover,  there 
is  outside  the  spur  a  succession  of  terraces,  apparently  due  to  oceanic 
forces.1  Further,  “  where,  as  from  Gauhati  to  Sadiya,  there  was 
not  room  upon  the  plains  for  the  free  spread  and  deposit  of  the 
detritus  owing  to  large  and  rapid  rivers  and  to  other  chains  both 
proximate  and  parallel  to  the  Himalaya,  the  phenomena,  created 
elsewhere  by  the  more  or  less  unrestricted  spread  of  the  Hiroilayan 
detritus  over  the  plains,  would  necessarily  be  faintly,  if  at  all,  trace¬ 
able.  Lastly,  if  at  the  time  of  the  descent  of  the  ddbris,  there  existed 
a  great  dip  in  the  Gangetic  plain  from  north-west  to  south-east,  the 
lithologic  character,  as  well  os  the  distribution  of  the  debris,  would 
be  materially  affected  thereby,  for  the  subsiding  oceanic  current 
would  have  a  set  from  the  former  to  the  latter  quarter  and  would 
continue  to  lash  the  gravel  into  sand  and  here  to  deposit  both  in  a 
series  of  terraces,  there  perhaps  utterly  to  displace  both  in  the  latter 
quarter  long  after  the  former  had  emerged  from  the  waves.” 


The  oceanic  theory  of  Hodgson  is  not  accepted  by  the  majority 

of  professed  geologists.  Mr.  W.  Blnndford 
F  theory.  writes:* — “There  is  absolutely  no  proof  of 

any  sort  or  kind  that  the  whole  Indo-Gangetic  plain  has  at  any 
time  been  a  marine  area  ;  hut  there  is  equally  no  proof  that  it  has 
not.  It  has  been  shown  that  in  eocene  times  the  sea  occupied  the 
Indus  valley  as  far  as  the  foot  of  the  Himalaya,  and  extended 
along  what  is  now  the  base  of  the  mountains,  as  far  east  as  Ku- 
maon  ;  and  also  that  marine  conditions  prevailed  to  the  north-west 
throughout  a  great  part  of  the  tract  now  occupied  by  the  As&m 
range  ;  but  it  wa a  also  pointed  out  that,  in  the  area  between  Ku- 
niaon  and  the  Giro  hills,  no  trace  of  marine  formations  had  been 
found.  Yet  it  is  difficult  to  understand,  if  the  Gangetic  plaiu  was 
a  sea-baain,  why  no  marine  beds  occur.  It  is  true  that  the  north¬ 
ern  border  of  the  plain,  throughout  the  most  important  part  of  the 

i  The  oldest  advocate  of  the  oceanic  theory  is  WHford  (in  As.  Rea.  VIII, 
S9S).  who  thus  accounts  for  several  statemeats  made  by  the  PaurAnik  geographers, 
and  particalary  the  story  of  Bagara.  He.  however,  acknowledges  that  the  existing 
■oil  of  .the  Gangetic  plain,  to  far  as  is  known,  was  doc  to  luviatile  action 
*  Manual  of  Geology  of  India,  p.  U.,  SS3. 
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intervening  space  in  NepAl,  is,  unfortunately,  inaccessible  to  Euro¬ 
peans  ;  but  still,  if  the  Gangctic  plain  in  any  way  corresponds  to 
an  eocene  sea,  as  the  Indus  plain  doubtless  does,  why  are  no  traces 
of  marine  beds  found  to  the  south  of  the  valley  on  the  margin  of  the 
peninsular  area,  as  they  are  in  the  desert  to  the  east  of  the  Indus  ? 
In  the  Brahmaputra  plain,  also,  no  marine  deposits  of  tertiary  age 
are  found  ;  in  the  plain  itself  only  fluviatile  deposits  have  been 
detected  and  the  marine,  eocene,  and  miocene  beds  are  confined  to 
the  southern  slope  of  the  range  forming  the  southern  watershed  of 
the  valley.”  Mr.  Blandford  considers  the  post-tertiary  formation 
of  these  provinces  to  be  clearly  river  deposits;  The  latter  tertiary 
formations  belonging  to  the  SiwAlik  series  contain  reptilia  and 
mollusca,  but  not  a  single  marine  shell.  “  It  is  impossible  to  tell 
what  beds  may  be  concealed  below  the  Indo-Gangetic  alluvium, 
and  marine  strata  may  exist  to  an  enormous  extent  without  appear¬ 
ing  at  the  surface  ;  it  is  also  unquestionable  that  the  amount  of 
information  hitherto  derived  from  borings  is  very  small  indeed,  but 
so  far  as  that  information  extends,  and  so  far  as  the  lower  strata  of 
the  alluvial  plain  have  been  exposed  in  the  beds  of  rivers,  not  a 
single  occurrence  of.  a  marine  shell  has  ever  been  observed,  nor  is 
there  such  a  change  in  the  deposits  as  would  render  it  probable 
that  the  underlying  stratra  are  marine  *  *  .  The  only  evidence 

known  in  favour  of  marine  conditions  having  prevailed  during  the 
deposition  of  any  portion  of  the  Gangetic  alluvium  is  the  occur¬ 
rence  of  brine  springs  at  considerable  depths  in  a  few  localities. 
These  springs,  however,  are  not  numerous,  and,  without  additional 
evidence,  it  is  impossible  to  look  upon  them  as  proofs  of  marine 
deposits.  At  the  same  time  it  is  by  no  means  impossible  that  the 
sea  occupied  portions  of  Sind  and  Bengal  long  after  the  plains  of 
Upper  India  were  dry  land.”  On  the  whole,  Mr.  Blandford  thinlra 
that  the  oceanic  theory  wants  further  support ;  that  the  fluviatile 
theory  is  the  only  one  that  fits  in  with  the  present  state  of  our 
knowledge,  and  that  the  depression  of  the  Gangetic  plain  is  of  con¬ 
temporaneous  origin  with  the  disturbance  and  contortion  of  the 
HimAlayan  ranges,  and  that  the  physical  features  of  the  two  areas 
are  closely  connected.  No  important  borings  have  ever  been  made 
in  these  provinces,  and  nothing  has  ever  been  discovered,  so  far  as 
we  are  aware,  to  show  that  the  older  theory  is  the  correct  one.  The 
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never  theory  is  further  supported  by  the  discovery  of  the  buried 
town  of  Behat  in  the  Sahiranpur  district,  some  seventeen  feet  below 
the  present  level  of  the  country  and  containing  coins  of  the  com¬ 
mencement  of  the  Christian  era,  thus  showing  what  can  be  effected 
by  fluvial  action  in  eighteen  centuries. 

We  have  already  seen  that  the  distinctive  features  of  the  Tarii 
„  ,,  are  not  found  west  of  the  Phika  river,  if  we 

except  a  small  tract  on  the  left  hank  of  the 
Rimganga,  the  condition  of  which,  however,  is  probably  due  to  de¬ 
fective  drainage  in  that  particular  part,  and  might  occur  in  any  other 
place.  The  existence,  therefore,  of  the  Tarii  as  a  distinctive  feature 
must  be  due  to  local  causes  capable  of  explanation,  but  the  imperfect 
nature  of  our  knowledge  will  only  allow  us  to  guess  at  them.  Her¬ 
bert1  described  the  Tarii  as  “  defined  in  its  southern  boundary  b_y 
a  rise  or  step  which  runs  parallel  to  the  common  boundary  of  moun¬ 
tain  and  plain  land.”  He  observes  the  height  is  variable,  occasion¬ 
ally  as  much  as  thirty  feet  and  sometimes  sudden  and  steep.  Modern 
research  can  discover  no  well-defined  boundary  beyond  the  chain  of 
springs  which  sometimes  approach  within  a  couple  of  miles  of  the 
foot  of  the  hills  and  sometimes  are  separated  from  them  by  a  belt 
fifteen  miles  wide.  In  no  case  is  there  any  such  rise  or  step  as  des¬ 
cribed.  Hodgson*  also  accepted  the  existence  of  a  longitudinal 
trough  running  parallel  to  the  Himalaya  as  a  characteristic  of  the 
Tarii,  which  he  held  to  be  a  natural  depression  in  the  plain,  and  thus 
accounted  for  its  peculiarities.  This  theory,  however,  is  opposed  to 
the  results  obtained  by  levelling  operations  and  appears  to  be  based 
on  an  entirely  erroneous  idea,  the  fact  being  that  the  drainage  of  the 
higher  country,  beyond  which  has  been  lost  in  the  absorbent  strata 
of  the  Bhabar,  here  breaks  out  again  in  a  line  of  copious  springs 
which  collect  into  swamps  in  the  Tarii.  This  feature  has  also  some¬ 
what  plausibly  been  accounted  for*  by  the  existence  of  an  impervi¬ 
ous  stratum  below  the  absorbent  boulder  detritus,  and  as  the  latter 
gradually  thins  out  the  finer  and  less  permeable  silt  underlying  it 
approaches  nearer,  and  eventually  reaches  the  surface,  bringing  with 
it  the  water  that  has  been  absorbed  by  the  shingle  talus  and  has 
been  retained  by  the  impervious  silt. 

*  l.  c„  art.  73.  £  i.  c.,  p.  788. 

p.  114. 


*  Batten  in  Kuiuaun  Report*, 
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(a)  Point  of  w-appearance  of  water.  |  (»)  Point  of  disappearance  of  water. 

Although  this  explanation  seems  reasonable  so  far  as  it  goes,  it 
must  be  remembered  that  the  swampy  Tar&i  extends  only  from  the 
Phflta  to  the  Tista,  and  we  must,  therefore,  look  for  some  peculiarity  in 
this  part  of  the  plain  which  does  not  exist  elsewhere,  by  which  we  may 
account  for  the  existence  of  swamps  exclusively  in  this  particular  locality . 


In  a  recent  note,  Mr.  Lawder  gives  the  following  section  of  the 


His  experience  of  this  tract  has  led  him  to  consider  that,  what¬ 
ever  may  be  the  nature  of  the  underlying  formation,  the  surface 
beds  are  solely  due  to  fluvial  action.  The  mountain  torrents  along 
the  foot  of  the  Kumaon  hills  bring  dcwn  every  year  a  vast  amount 
of  debris  which  is  spread  out  over  the  surface  now  on  one  side  of 
their  previous  course  and  again  on  the  other.  This  irregular  depo¬ 
sition  itself  compels  the  torrents  to  change  their  beds  from  place  to 
place  until,  as  now  obtains,  the  points  where  they  debouche  from 
the  hills  are  marked  by  more  or  less  irregular,  great,  fan-shaped 
boulder  and  gravel  deposits.  The  clayey  or  semi-soluble  particles 
are  necessarily  carried  farthest  and  are  readily  deposited  not  only 
where  there  is  a  check  in  the  slope,  but  where  the  current  is  impeded 
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by  the  tortuous  nature  of  the  channel  which  itself  naturally  assumes 
that  form  under  these  conditions.  Here,  during  the  rains,  the 
streams  saturated  with  clayey  silt,  overflow  their  hanks,  form  new 
channels,  fill  up  old  ones,  and  create  the  TarAi.  Above  this  deposit 
of  clay  we  find  one  of  clay  combined  with  sand,  in  which,  how¬ 
ever,  the  latter  predominates.  From  this  bed  issues  the  line  of 
Tarai  springs  that  flow  uninterruptedly  throughout  the  year,  and  its 
margin  marks  the  northern  boundary  of  the  Tarai.  Above  we  meet 
beds  of  sand  and  gravel  or  gravel  and  boulders  as  we  approach 
nearer  to  the  hills.  A  longitudinal  section  taken  at  the  top  of  the 
BhAbar  (Fig.  2  B.)  will  show  that  the  hill  torrents  in  the  upper 
portions  of  their  course  run  along  a  ridge  formed  by  the  debris 
transported  by  themselves,  whilst  a  similar  section  of  the  Tarai  (Fig. 
2  C.)  would  show  that,  as  a  rule,  the  river  channels  are  found  in 
depressions  below  the  general  level  of  the  country.  The  geological 
section  (Fig.  2  A.)  shows  the  gradients  of  the  present  ground  sur¬ 
face  on  the  road  between  Bareilly  and  RAnibAgh,  and  from  them  it 
will  appear  that  in  the  boulder  region  deposition  takes  place  at  a 
slope  of  sixty-six  feet  to  the  mile,  whilst  the  clay  is  not  deposited 
until  the  descent  falls  to  about  eight  feet  in  the  mile.  It  may  fairly 
be  assumed  that  these  are  the  usual  angles  of  deposition  of  the  ma¬ 
terials,  and  that  they  have  obtained  since  the  degradation  of  the 
lower  hills  and  the  resulting  deposition  below  them  commenced. 
If  so,  a  series  of  proportionate  curved  lines  running  almost  parallel 
to  the  present  ground  surface  may  be  taken  to  represent  the  ground 
surface  of  succeeding  periods,  and  such  portions  of  these  lines  as 
may  be  similarly  inclineu  with  the  present  TarAi  portion  (t.e.,  at  the 
same  angle  with  the  horizon)  will  evidently  represent  the  TarAi  or 
clay  deposit  as  it  then  existed..  A  line  intersecting  all  these  beds  at 
the  several  points  of  junction  of  the  ‘  clay’  with  the  ‘  sand  and  clay* 
will  represent  the  present  impermeable  bottom  of  the  BhAbar  basin 
and  account  for  the  line  of  springs  upon  the  surface  where  the  stra¬ 
tum  of  sand  and  clay  crops  out.  The  upper  boulder  and  gravel  beds 
permit  of  the  filtration  of  water  freely  through  them  to  the  clay,  at 
the  same  time  acting  as  a  capillary  reservoir  to  keep  up  the  dry 
weather  supply  to  the  springs  below. 

We  have  further  evidence  in  support  of  this  theory  in  the  fact 
that  the  TarAi  proper  does  not  extend  westwards  of  the  Fhika  river. 
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Between  the  Pluka  and  the  Sarda  there  are  no  Duns,  for  the  Kota 
Dtin  has  its  southern  boundary  broken  through  by  rivers,  and  along 
the  entire  tract  numerous  torrents  find  their  way  directly  to  the 
flat  country  below.  The  proximity  of  these  torrents  to  each  other 
causes  the  accumulation  of  debris  to  exhibit  a  continuous  appear- 
anQe  which  seems  to  have  suggested  the  theory  of  a  marine  origin. 
To  the  west  of  the  Phika  river,  the  drainage  of  the  lower  hills  is 
carried  off  mainly  by  streams  which  collect  the  drainage  within  the 
Sub-HimAlayan  range  and  seek  the  plains  in  one  well-defined  chan¬ 
nel.  The  Ramganga  is  the  great  arterial  drainage  channel  for 
lower  GarhwAl,  and  between  it  and  the  Ganges,  the  only  consider¬ 
able  stream  is  the  Kholi,  which  has  a  small  strip  of  BhAbar  below  it 
In  eastern  Kumaon  the  Ladhiya  serves  a  similar  purpose,  and  where 
in  its  course  towards  the  Kali  it  approaches  the  plains  and  does  not 
allow  of  any  considerable  stream  from  the  southern  face  of  the  outer 
range,  both  BhAbar  and  TarAi  are  narrow,  and  as  this  influence  ot 
the  Ladhiya  on  the  east  and  the  Ramganga  on  the  west  decreases 
the  Bliabar  and  TarAi  increase  and  eventually  attain  their  maximum 
breadth  where  that  influence  is  least  felt.  Where  rivers  discharge 
large  volumes  of  water  like  the  Ganges  and  the  SArda,  and  in  a  lesser 
degree  the  RAmganga  and  Kosi,  the  velocity  at  their  debouches 
from  the  mountains  is  much  less  than  that  of  the  minor  torrents, 
owing  to  their  having  cut  back  and  more  deeply  their  channels 
within  the  hills,  so  that  only  the  lighter  particles  of  eroded  matter 
are  carried  onwards,  whilst  the  boulders  are  left  behind  at  their 
natural  point  of  deposition.  Hence,  near  these  larger  rivers  it 
curiously  happens  that  the  width  of  the  BhAbar  and  Tarai  con¬ 
tracts  in  a  certain  ratio  and  in  the  case  of  the  Ganges  disap¬ 
pears. 

This  explanation  is  supported  by  the  results  obtained  during 
the  contour  survey  of  the  Tarai.1  The  second  diagram*  (Fig-  3) 
shows  a  portion  of  the  country  between  the  Dhora  river  and  the 
Bhuta  stream,  taken  from  the  survey  maps,  and  will  illustrate  the 
intricate  nature  of  the  levelling  operations,  and  show  why  in  some 

•  See  Proceedings,  N.-W.  P.,  P.  W.  Department,  May  31,  1864;  July,  1869  ; 
February,  1872.  *  From  the  Rohilkhand  remodelled  canals’  contour  map  oi 

a  portion  of  the  TarAi  surveyed  in  1865-67  by  Captains  Thomason  and  F.  Brown 
and  Lieutenant  Birset.  An  examination  of  the  records  of  this  survey  shows  that 
what  is  stated  regarding  the  portion  noticed  here  is  true  also  of  the  entire  tract 
between  the  Phika  and  the  SArda. 
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place*  the  streams  double  back  on  their  original  direction  and 
exhibit  the  tortuous  courses  so  characteristic  of  this  traot  : — 

Fig.  3. 
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It  will  also  be  observed  that  there  is  a  sudden  check  in  the  slope 
where  the  Tarai  commences ;  to  the  north  in  the  Bhabar  the  slope 
is  from  sixty  to  a  hundred  feet  in  the  mile,  and  in  the  Tar&i  it 
falls  to  about  ten  feet.  These  are  the  adequate  causes  of  the 
existence  of  swamps,  and  though  the  neglect  of  artificial  obstructions 
made  for  the  purpose  of  utilising  the  water  for  irrigation  may 
doubtless  aggravate  the  natural  defects  of  drainage,  it  would 
probably  produce  no  effect  whatever  were  it  not  for  the  peculiar 
physical  conditions  that  exist  here.  To  the  west  between  the  Indus 
and  the  Ganges,  the  great  arterial  drainage  lines  collect  within  the 
hills  and  run  off  directly  from  them,  the  general  fall  of  the  surface 
receiving  no  such  check  as  is  found  under  Kumaon.  The  same  is 
true  of  the  country  to  the  east  along  the  head  of  the  Bay  of  Bengal, 
and  in  the  narrow  valley  of  Asam,  the  Brahmaputra  runs  in  a  deep 
bed  at  right  angles  to  the  natural  course  of  the  streams  from  the 
hills,  and  thus  forms  a  perfect  system  of  cross-drainage  that  does 
not  allow  of  the  formation  of  swamps. 

The  Siwaliks  appear  to  have  a  more  or  less  definite  existence 

along  the  whole  of  the  Himalaya  from  the 
Indus  to  the  Brahmaputra,  presenting  modi¬ 
fications  of  the  same  general  features  along  the  entire  line.  To  the 
eastward  of  the  Tista  they  are  wanting  locally,  a  fact  which  it  has 
been  suggested  is  due  to  denudation  as  in  the  case  of  the  partially 
obliterated  barrier  to  the  south  of  the  Kota  Dun.  As  the  Siwiliks 
will  be  noticed  hereafter  in  the  chapter  on  the  geology  of  Kumaon, 
we  need  not  describe  them  here.1  Between  the  Jumna  and  the 
Sirda  they  are  found  as  the  southern  boundaries  of  valleys  as  far 
eastwards  as  the  NihAl  river,  and  thence  onwards  they  almost 
coalesce  with  the  outer  range  of  the  lower  Himalaya. 

Of  the  Duns  or  valleys,  between  the  Siwiliks  and  the  Himalaya, 

that  known  as  ‘  the  Dun  ’  or  Dehra  Dun, 
from  the  town  of  Dehra,  is  not  only  the  most 
remarkable  but  the  best  known.  Since  the  physical  geography  of 
this  tract  will  be  considered  in  more  detail  hereafter,  in  the  notice 
of  the  Dehra  Dun  district,  it  will  be  sufficient  for  our  purpose  here 
to  note  that  the  Dun,  a  little  to  the  west  of  the  town  of  Dehra,  is 

1  See  also  Chape.  XXII.-IV.  of  the  ‘  Manual  of  the  Geology  of  India,'  and 
Gai.,  II.,  46. 


Siwilike. 


Ddna. 
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divided  by*  ridge  that  serves  as  a  water-parting  between  the  Aaan, 
a  tributary  of  the  Jumna  on  the  west,  and  the  Subwi,  a  feeder  of 
the  Ganges  on  the  east.  The  tracts  drained  by  these  rivers  are 
known  respectively  as  the  western  and  eastern  Duns.  The  two 
taken  together  have  a  length  of  about  forty-five  miles  and  an  aver¬ 
age  breadth  of  eleven  miles.  The  east  end  of  the  Debra  base  line 
of  the  Great  Trigonometrical  Survey  on  the  extremity  of  one  of  the 
spurs  of  the  Gh&ti  range,  about  one  mile  west  of  Mahobawila,  is 
1,957’65  feet  above  the  level  of  the  sea :  Mahobawila  itself  is  2,096‘56 
feet  and  Dehra  is  2,323  feet.  The  junction  of  the  Suswa  and  the 
Ganges  is  little  more  than  1,000  feet  a^ove  the  level  of  the  sea, 
giving  a  considerable  fall  for  that  stream  between  Dehra  and  the 
Ganges.  A  well  sunk  by  Mr.  Shore,  when  Administrator  of  the 
Dun,  attained  a  depth  of  221  feet  before  a  plentiful  supply  of  water 
was  met  with,  and  even  at  that  depth  the  nature  of  the  deposit  was 
the  same  as  at  the  surface.1  The  greatest  thickness  of  the  deposit 
is  observed  near  the  central  ridge.  It  thins  out  to  the  west  and 
east  along  the  course  of  the  Asan  and  the  Suswa,  and,  according  to 
Herbert,  may  be  observed  in  the  beds  of  the  Jumna  and  Ganges 
resting  on  sandstone.  Next,  on  the  west,  comes  the  Kayarda  Dun, 


1  The  following  table  ■hows  the  character  of  the  stratum,  and  ia  reproduced  here 
from  Mr.  Shore's  notes  in  the  Dehra  archives  compared  with  Herbert's  record  as 
one  of  the  few  notices  of  this  character  that  we  possess. 


Feet. 

Total. 

Soil. 

Feet. 

Total. 

Soil. 

6 

6 

Fine  black  mould,  few  stones. 

■3 

4 

9 

Reddish  earth  with  gravel. 

■fl 

erate. 

8 

18 

Sand,  gravel,  large  stones. 

H 

Do.,  enormous  stones 

2 

20 

Do.,  with  reddish  clay. 

6 

168 

Conglomerate  and  gravel. 

3 

23 

Stiff  reddish  clay. 

3 

171 

8 

31 

Do.,  yellow  clay. 

9 

174 

3» 

841 

Sand,  gravel,  little  red  clay. 

3| 

177* 

G 

36 

Stiff  reddish  clay. 

u 

182 

Do.,  gravel. 

2 

38 

Sand  and  gravel. 

i 

182} 

Conglomerate. 

22 

60 

Stiff  red  clay. 

2* 

186 

Sand  and  clay. 

* 

62 

Clay,  sand  and  gravel. 

18| 

PTiTli 

Loose  sand  and  gravel  and  large 

16 

78 

Sand  and  gravel. 

blocks  conglomerate. 

12 

20 

Stiff  yellow  clay  with  little 

6 

PWJ| 

sand. 

* 

36 

126 

Band,  gravel,  few  round  stones. 

>1 

211 

Bed  clay. 

6 

131 

Sand,  large  conglomerate  blocks. 

7 

218 

Sand  and  gravel. 

13 

144 

Do.,  gravel,  stones, 

3* 

221 4 

Brackish  clay  with  angular  frag- 

6 

149 

Do.,  larger  stones. 

ments  of  clay  slate. 

Another  well  in  Dehra  gives  water  at  a  depth  of  6S  feet  from  the  surface,  and 
one  at  Sati-bSgh  at  76  feet.  There  are  only  twenty-nine  wells  in  the  whole  valley, 
and  many  of  these  are  at  favourable  places  near  rivers,  so  that  the  difficulty  of 
procuring  water  by  this  means  is  common  to  the  whole  Dun.  Herbert  records  the 

13 
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pome  six  mile*  broad  and  twenty-five  miles  long,  to  the  water-part¬ 
ing  between  the  Jumna  and  the  Kaggar  systems.  Beyond  it  we 
have  the  Pinjor  Dun,  which  has  in  parts  a  breadth  of  six  miles  and 
a  length  of  about  thirty  miles.  The  Siwfcliks  here  are  neither  so 
broad  nor  so  high  as  to  the  south  of  the  Dehra  Dun.  The  Pinjor 
Dun  is  divided  into  two  parts,  the  eastern  and  western  Duns,  by  a 
ridge  similar  to  that  observed  in  the  Dehra  Dtin,  and  which  attains 
an  elevation  of  2,402  feet1  above  the  level  of  the  sea.  To  the  east, 
the  drainage  flows  into  the  Kaggar,  and  to  the  west  into  a  tributary 
of  the  Satlaj.  Mansi  Devi,  a  temple  in  the  plains  just  within  the 
Dun,  has  an  elevation  of  1 ,203  feet,1  giving  a  fall  to  the  rivers  within 
this  Diin  similar  to  that  found  to  exist  within  that  of  Dehra. 

East  of  the  Dehra  Dun  we  have  the  P&tli  Diin,  also  divided  into 

Ganges  to  the  Brahma-  two  parts,  but  by  a  depression,  not  a  ridge,  a 

fact  possibly  pointing  to  its  being  a  valley 

of  denudation.  That  to  the  west,  which  is  drained  by  the  Sona  nndi, 

has  a  slope  eastwards  parallel  to  the  Himalaya,  and  is  known  as  the 

Kotri  Dun.  That  to  the  east,  which  is  drained  by  the  R&mganga 

and  has  a  slope  to  the  west  in  the  same  direction,  is  called  the  P6t!i 

Dun.  The  two  rivers  meet  just  before  their  waters  take  a  bend  to 

the  south  at  an  elevation  of  about  950  feet2  above  the  level  of  the 

sea.  A  few  miles  eastward  of  their  confluence,  the  valley  of  the 

Path  Dun  shows  an  elevation  of  1 ,200  feet  on  the  right  bank  of  the 

stream,  and  thus  allow's  a  considerable  fall  to  the  Ramganga  in  a 

comparatively  shoTt  horizontal  distance.  The  peaks  of  the  Siw’aliks 

to  the  south  along  this  entire  line  seldom  rise  above  2,500  feet, 

whilst  the  plains  at  their  southern  base  average  between  eight  and 

nine  hundred  feet.  Further  east  comes  the  small  Kota  Dun  between 

result  of  borings  made  by  him  in  various  parts  of  the  tract  nlong  the  foot  of 
the  hills.  At  Kashipur,  in  a  spot  some  twenty  feet  below  the  surface  of  the  red 
clay,  he  obtained  the  following  results  : — 

tt'8"  superficial  rod  clay  :  Vi"  green  snndy  cloy,  water  :  4'6"  black  clay, 
extremely  tenacious  :  l'H"  light  blue  sand  and  abundant  wnter.  At  Haldua,  seven 
miles  north,  nearly  similar  results  were  obtained  : — f>'6';  a  ferruginous  sandy  clny  or 
loam,  latterly  becoming  more  stiff  :  !'<»''  a  greenish  clay,  becoming  blackish  below  : 
Sf'  a  bluish-grey  clay,  partially  sandy,  not  so  tenacious,  mid  quite  moist.  At 
Jnapur,  nir.e  miles  north-west  of  Kashipur,  lie  found  : — 6'  surface  sand,  which  gra¬ 
dually  changed  to  a  et iff  red  clay  :  2'  a  red,  loose  sand,  damp  :  2'  variegated  sond 
and  clay,  spotted  :  3'  yellowish  sand  changing  to  light  grey  :  twigs  and  roots  were 
found  at  nine  feet  and  water  at  twelve  feet.  At  Afzaigarh  C7  superficial  loam 
with  small  nests  of  imperfectly  formed  lignite  :  2'(j"  red  sand  and  a  quicksand  : 
*'  blackish  stiff  clav.  raid  W’i"  stiff  clay,  latterly  sandy.  Two  other  borings  are 
recorded  without  uiv.. tioning  the  )  > -oily. 

1  Herbert;  l.  e.  art  •  G.  T.  S. 
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Dhikuli  and  Kali-dhungi,  much  broken  up  by  torrents,  and  having 
it*  southern  boundary  cut  through  by  the  various  hill  streams  that 
cross  it  at  right  angles.  From  Naini  Til  to  the  Sirda  the  sandstone 
ridge  that  represents  the  Siwaliks  is  so  close  to  the  Himalaya  that 
the  geologist  alone  can  discern  the  connection.  The  Duns  are  here 
reduced  “  to  deep  longitudinal  gorges  and  low  gaps,  corresponding 
with  a  leading  geological  boundary,  that  between  the  old  slaty  and 
schistose  rocks  of  the  mountains  and  the  massive  tertiary  sandstones 
of  the  Siwaliks.”  Further  east,  according  to  Hodgson,  the  Duns 
are  represented  by  the  Saliyin  Mari,  the  Gongtali  Mari,  the  Chit- 
win  Mari,  the  Makwanpur  Mari,  and  the  Bijayupur  Mari,  all  under 
Nepal.  With  the  exception,  however,  of  the  Dun  lying  on  the  road 
to  Kathmandu,  none  of  these  have  been  subjected  to  scientific  exami¬ 
nation.  “  On  this  track,”  writes  Mr.  Medlicott,1  “  very  complete 
representatives  are  found  of  the  two  sub-Himulayan  ranges  and  their 
intervening  dun  or  m&ri.  The  Churiaghati  range  is  structurally  a 
facsimile  of  the  original  Siwaliks.  At  the  outer  base  at  Bichiyakoh, 
there  are  some  earthy  rus'y  beds,  all  greatly  crushed.  The  dip  soon 
settles  down  to  30°  to  n orth-north-west,  maintaining  the  same  angle 
steadily  to  the  top  of  the  pass.  This  is  the  typical  structure  of  these 
detached  sub-Himulayan  ranges,  the  flat  inner  half  of  a  normal 
anticlinal  flexure.  The  range  is  about  four  miles  wide.  ’  Through¬ 
out  the  Sikkim  and  Bhutan  duars  there  is  no  representative  of  the 
Siwalik  hills  and  therefore  no  dims,  but  in  the  Dikrang  basin  of  the 
Daplila  hills,  Colonel  Godwin-Austen  discovered  two  well-marked 
ranges  of  sub-Hiinilayan  hills  with  an  intervening  dun.  e  have 
now  seen  that  the  first  characteristic  features  met  with  in  advancing 
from  the  plains  to  the  Himalaya  are  the  Tarai,  Bhabar,  Siwalik  range, 
and  duns  or  valleys,  and  that  though  not  continuous  and  indeed  occa¬ 
sionally  altogether  absent,  they  are,  taking  the  whole  range,  characte¬ 
ristic  of  the  relations  of  the  Himalayan  mass  with  the  subjacent  plains. 


Crossing  the  Duns  northwards  towards  the  snows,  we  meet  the 


Lower  Himflaym. 


outer  ranges  of  the  lower  Himalaya.  They 
have  a  general  elevation  of  about  7,000  feet 


above  the  level  of  the  sea,  while  the  highest  summits  along  the  line 


reach  between  8,000  and  9,000  feet.  This  generalisation,  though 
giving  the  nearest  approach  to  accuracy  tliat  the  state  of  our  know- 

>  Manual  ol  Geology,  p.  M3. 
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ledge  permits,  is  only  approximate,  for  we  know  very  little  regarding 
the  outer  range  between  the  Sarda  and  the  Brahmaputra.  There  is 
this  peculiarity  in  Kumaon,  that  the  outer  range  first  crossed  by  the 
trayeller  is  of  considerably  higher  elevation  than  the  intermediate 
ranges  crossed  between  it  and  the  outlying  spurs  of  the  great 
snowy  range  itself.  We  have  said  that  we  hold  the  entire  Himalaya 
to  be  but  the  southern  slope  of  the  great  Tibetan  plateau  ;  that 
however  rugged  and  furrowed  this  slope  appears,  it  is  homogeneous 
throughout.  We  reserve  for  the  district  notices  the  purely  geogra¬ 
phical  description,  and  will  here  try  to  answer  the  questions  that 
naturally  arise  regarding  these  mountains  as  a  whole.  What  have 
geologists  been  able  to  discover  regarding  their  history  and  the  ma¬ 
terials  of  which  they  are  composed,  and  are  the  causes  at  work 
sufficient  to  produce  such  very  varied  results  as  are  here  exhibited? 
In  attempting1  to  answer  these  questions,  we  must  refer  to  well- 
known  principles,1  which  have  been  found  true  in  JSurope  and  apply 
with  equal  or  even  greater  force  to  the  phenomena  observable  in  the 
Himalaya.  Without  trespassing  on  the  domain  of  the  professed 
geologist,  we  may  briefly  summarise  the  facts  observed  regarding 
the  Himalaya  as  a  whole.  We  have  seen  that  the  outer  range 
forms  a  geological  as  well  as  a  physical  boundary  under  Kumaon. 
The  whole  mountain  mass  may  be  divided  into  three  great  belts. 
First,  the  sub-Himalayan  tertiary  sandstones  outside  the  Himalaya 
proper  of  geologists,  and  which  have  a  considerable  development 
w’est  of  the  Jumna.  To  them  belong  the  Siwaliks  and  the  Sirmiir 
series  on  which  the  hill  sanitaria  of  Kasauli,  Dagshui,  and  Subathu 
are  built.  Secondly,  a  belt  of  limestone  and  slate  forming  the 
outer  range  of  the  lower  Himalaya  on  which  the  hill  sanitaria  of 
Simla,  Chakrata,  Masuri,  Landaur,  and  Naim  Tal  are  situate. 
Thirdly,  the  crystalline  rocks  with  granitic  intrusions  that  form  the 
remainder  of  the  lower  Him&layan  region  as  well  as  the  line  of 
snowy  peaks,  and  across  the  British  frontier  to  the  north  of  Ku¬ 
maon,  the  paleozoic  and  secondary  rocks  of  Tibet.  Thus  we  have 
as  the  materials  of  the  Himalaya  the  two  great  classes  of  rock 
known  as  the  stratified  or  bedded  and  the  crystalline.  To  the 

1  lfy  acknowledgements  are  dae  to  the  works  of  Medlicott,  Rlandford,  Tyndall, 
and  Geikie,  on  which  the  following  pages  are  based.  1  Though  known  to 

every  student,  a  re-statement  of  these  principles  seems  necessary  in  a  work  intended 
for  popular  use  in  India. 
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former  belong  the  limestone,  sandstones,  and  slates  that  have  been 
derived  from  the  waste  of  the  older  rocks  ;  and  to  the  latter  the  gra¬ 
nite,  gneiss,  and  schists  which  occnr  in  masses. 

The  core  or  nucleus  of  all  great  mountain  masses  is  formed  of 
Material*  of  the  Himi-  crystalline  rocks,  while  the  stratified  rocks 
^  enter  largely  into  the  composition  of  the 

lower  subordinate  ranges.  This  is  true  of  the  Himalaya,  Alps, 
Pyrenees,  Rocky  Mountains,  and  indeed  of  all  the  great  mountain  sys¬ 
tems.  A  glance  at  the  geological  map  given  hereafter  will  show 
more  clearly  than  any  description  the  arrangement  of  these  rocks 
in  Kumaon.  One  of  the  fundamental  principles  of  geology  is  that 
the  sites  of  all  the  great  mountain  masses  of  the  world  at  one  time 
formed  a  part  of  the  bottom  of  the  sea.  K2,  Nanda  Devi  and 
Mount  Everest,  the  last  of  which  exdfeeds  a  height  of  29,000  feet 
above  the  level  of  the  sea,  at  one  time  apparently  formed  parts  of 
the  bed  of  an  ancient  ocean.  For  the  crystalline  rocks  have  arisen 
either  from  the  gradual  consolidation  of  materials  which  had  been 
fused  deep  within  the  crust  of  the  earth  or  from  the  influence  of 
subterranean  water  combined  with  the  earth's  internal  heat,  out  of 
earlier  sediments  such  as  sea-mud  and  sea-sand,  which  in  the  course 
of  time  had  sunk  down  and  been  covered  by  many  thousands  of  feet 
of  later  deposits.1  Geologists  tell  us*  that  while  no  important  move¬ 
ments,  except  small  and  partial  changes  of  elevation,  can  be  traced 
in  the  peninsular  formations  of  India,  the  whole  of  the  gigantic 
forces,  to  which  the  contortion  and  folding  of  the  Himalaya  and  the 
other  extra-peninsular  mountains  are  due,  must  have  been  exercised 
since  eocene  times.  The  sub-Himalayan  beds  were  deposited  upon 
uncontorted  paleozoic  rocks  ;  and  although  a  part  of  the  Himalayan 
area  may  have  then  been  land,  the  direction  of  the  ranges  is  clearly 
due  to  post-eocene  disturbance.  It  has  also  been  shown  that  the 
movement  has  been  distributed  over  the  tertiary,  post-tertiary,  and 
pleistocene  periods.  It  has  been  suggested  that  upheaval  still  goes1 
on,  as  earthquakes  are  of  common  occurrence  along  the  line  of  the 
Him&laya  and  as  far  westwards  as  KAbul.  Three  distinct  shocks  were 
felt  at  Naini  T41  in  April,  1880,  and  Srinagar  in  Garhwkl  was  almost 
destroyed  by  a  great  earthquake  in  1803.  A  recent  traveller, 

1  Professor  Qeikie  on  *  U"""**'"  architecture.’  1  Mannal  of  the  Geology 

of  India,  f  si. 
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M.  Severtsof,  attributes  the  contraction  of  the  great  K&ra-kul  lake  on 
the  western  Pamir  to  a  similar  cause,  and  says  that  the  connection 
of  the  Ti&n-sh4n  with  the  Pamir  is  due  to  an  upheaval  which  geo¬ 
logically  is  of  recent  date  and  is  still  progressing.  At  the  end  of 
the  cretaceous  period  and  at  the  beginning  of  the  tertiary  period, 
the  Ti&n-shin  was  separated  from  the  Pamir  by  a  strait  with  rocky 
islands,  the  marine  deposits  of  which  are  found  beyond  the  Tuz- 
Ashu  pass.  It  is  startling  to  the  uninitiated  to  be  told  that 
the  mighty  mass  of  the  Himalaya,  as  it  now  appears,  is  a  forma¬ 
tion  younger  than  the  comparatively  insignificant  hills  of 'the  Dak- 
hin  (Deccan)  and  Central  India.  The  same,  however,  is  said  of 
the  Alps,  Pyrenees,  Andes,  and  Bocky  Mountains,  all  of  which 
receive^their  chief  upheaval  in  tertiary  times. 

According  to  Mr.  Blandford  it  is  probable  that  the  crystalline 

axis  of  the  western  Himalaya  which  appa- 
Eocene  period.  _  1 

rently  terminates  in  the  Dhauladhar  peak, 

the  western  extremity  of  the  snowy  range  seen  from  Simla,  coin¬ 
cides  with  the  shore  of  the  ancient  paleozoic  continent  of  which 
the  Indian  peninsula  formed  a  portion.  If  this  be  a  correct  view, 
the  cis-Him&layan  paleozoic  rocks  are  in  a  great  part  of  fresh  water 
origin,  whilst  the  marine  paleozoic  formations  are  found  through¬ 
out  the  extreme  north  of  the  Panj&b,  Kashmir,  and  the  neighbour¬ 
ing  countries  north  of  the  Dhauladhar  and  crystalline  axis.  In 
eocene  times,  the  peninsula  of  India  was  part  of  a  great  continent 
probably  united  vith  Africa.  To  the  east  was  a  great  sea  extend- 
ing  up  the  Asam  valley  along  the  southern  base  of  the  Garo  hills 
and  thence  southward  throughout  a  considerable  area  west  of  the 
Irawadi  in  Barma.  There  was  another  sea  to  the  north-west  cover¬ 


ing  a  great  part,  if  not  the  whole,  of  Persia,  Baluchistan,  the  Indus 
plain,  and  extending  as  far  north-east  as  Garhwal,  and  an  arm  of 
this  sea  extended  up  the  Indus  valley  into  Ladak.  The  Himalaya 
and  perhaps  Tibet,  wholly  or  in  part,  were  raised  above  the  sea,  but 
there  is  no  evidence  to  show  that  they  had  then  attained  any  un¬ 
usual  elevation.  In  later  eocene  times,  the  Himalaya  had  risen 
sufficiently  to  send  back  the  sea  boundary  to  the  north  of  the  Panjab, 
and  in  miocene  times,  the  marine  area  was  still  further  contracted. 
The  existence  of  a  sea  in  these  places  is  attested  by  the  pre¬ 
sence  of  marine  deposits  and  shells,  and  this  discovery  clearly  shows 
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that  not  only  did  the  sites  in  which  they  occur  once  form  the  bot¬ 
tom  of  a  sea  but  that  the  difference  in  height  now  observed  between 
them  and  the  level  of  the  sea  must  be  greatly  added  to  in  order  to 
arrive  at  the  true  measure  of  the  upheaval  that  has  since  occurred. 
The  work  of  denudation  that  continually  goes  on  shows  us  that  the 
present  summits  of  the  mountains  must  in  the  course  of  time  have 
lost  a  considerable  portion  of  their  substance,  and  in  the  next  place 
we  cannot  suppose  that  the  marine  shells  now  found  lay  exactly  at 
the  sea  level.  The  bed  of  the  gre&t  sea  may  also  have  been  subject 
to  successive  periods  of  depression  and  elevation  before  the  eocene 
period  without  greatly  altering  its  height.  Professor  Geikie1  tells 
us  what  the  foroes  are  to  which  these  marvellous  results  are  due : — 
u  The  upheaval  of  the  sea  floor  into  land  seems  to  have  been  due  to 
a  cause  which  has  been  going  on  from  the  earliest  geological  times 
and  which  is  still  in  progress.  It  is  believed  that  originally  this 
planet  possessed  an  enormously  high  temperature ;  that,  indeed,  it 
was  thrown  off  from  its  parent  sun  with  a  temperature  probably 
even  much  fiercer  than  that  of  the  sun  at  present ;  and  that  it  has 
since  been  gradually  cooling  and  contracting.  The  external  crust 
of  the  earth,  varying  greatly  in  structure  and  otherwise,  has  yielded 
unequally  to  the  strain  of  contraction.  One  result  of  this  process 
has  been  the  elevation  of  portions  here  and  there  into  long  ridges, 
forming  the  continental  masses  and  mountain  chains.  You  may 
illustrate  this  production  of  lines  of  elevation  along  a  generally 
subsiding  surface  by  what  takes  place  when  an  apple  dries.  Its 
surface  contracts  and  wrinkles,  most  of  the  skin  sinking  inwards, 
but,  at  the  same  time,  inequally  and  leaving  intermediate  ridges  to 
stand  up.  So  in  the  gradual  contraction  of  our  planet,  wrinkles  have 
arisen  on  its  surface.  It  is  these  wrinkles  which  form  our  mountain 
chains;  But  such  a  subsidence  of  the  crust  -could  not  have  taken 
place  without  a  very  great  deal  of  folding  of  the  rocks.  Descending 
nearer  to  the  earth’s  centre,  the  various  layers  of  the  crust  had  a  less 
diameter  to  fill.  They  could  only  accommodate  themselves  to  their  new 
position  by  being  crumpled  up  so  as  to  occupy  less  space,  or  by  being 
cracked  across  so  as  to  allow  some  parts  to  be  pushed  above  others.” 
We  find  that  both  these  results  have  been  produced,  and  the  records 
of  the  TnHinn  Geological  Survey  teem  with  illustrations  of  them. 

»/.  c. 
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One  other  fact  is  noticed,  by  the  same  writer,  in  connection  with 
Mode  of  mountain  form*-  the  crumpling  np  of  the  mountains,  and  that 
tion-  is  that  this  process  has  been  the  means  of 

bringing  np  the  crystalline  rocks.  “  Before  the  time  of  the  crump¬ 
ling,  the  whole  future  mountain  area  was  covered  with  one  continuous 
sheet  of  marine  strata.  But  as  the  mountain  chain  began  to  form, 
the  central  portions  came  to  be  more  and  more  compressed, 
puckered,  and  crystalline,  some  parts  being  squeezed  up,  whilst 
intrusive  masses  and  veins  of  granite  and  other  crystalline  rocks 
were  injected  amongst  the  intensely  altered  strata  along  the  central 
nucleus  or  core.  It  was  during  this  process,  doubtless,  that  the 
crystallisation  of  the  gneisses  and  schists  took  place,  when  they 
passed  from  their  original  character  of  fragmentary  (bedded)  rocks 
and  assumed  the  peculiar  crystalline  texture  which  they  now  present.” 
We  have  already  noticed  that  there  have  been  successive  upheavals 
of  the  Himalayan  mass  through  the  tertiary  and  post-tertiary  and 
even  the  pleistocene  periods,  and  the  effect  of  these  upheavals  on 
the  form  of  the  mountain  ranges  must  have  been  considerable. 
Supposing,  with  Professor  Geikie,  that  a  whole  mass  of  sedimentary 
rocks  has  been  upheaved  into  land  as  a  mountain  chain,  we  find 
that  “on  the  outskirts  of  this  elevated  area,  sedimentary  deposits 
will  continue  to  accumulate  in  the  sea.  If  in  the  course  of  the  slow 
secular  contraction  of  the  planet  the  upraised  tract  subsides,  a  new 
set  of  strata  will  be  laid  down  upon  the  upturned  edges  of  the  older 
rocks.  It  is  evident  that  in  every  junction  of  this  kind,  some 
considerable  interval  must  have  elapsed  between  the  formation  of 
the  older  series  of  rocks  A  (Fig.  4.)  and  the  newer  series  B. 


Fig.  4. 


Section  of  a  mountain  chain  showing  three  epochs  of  upheaval  (Geikie). 

“In  the  course  of  time,  the  region  having  once  yielded  to  the 
strain  from  terrestrial  contraction  will  probably  yield  again,  and  a 
new  upheaval  will  take  plaoe.  The  series  B  will  now  be  raised  up 
together  with  A,  and  another  series  C  will  be  laid  down  in  turn 
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upon  its  edges.  Subsequently,  the  same  fate  will  befall  the  group 
O.  These  three  sets  of  differently  inclined  strata  would  fix  for  us 
three  successive  periods  of  upheaval.'*  This  simple  explanation 
shows  how  very  varying  must  be  the  results  of  successive  periods 
of  depression  and  upheaval,  and  especially  when,  as  in  the  case  of 
the  Hiin&laya,  such  an  immense  area  has  been  subject  to  disturbance. 
We  have  now  seen  that  the  primary  factor  m  mountain  architecture 
are  the  great  changes  in  the  earth’s  crust  by  which  mountains 
have  been  formed,  and  the  bedded  deposits  have  beoome  rocks, 
and  eventually,  as  the  process  of  upheaval  went  on,  have  been 
crumpled,  folded,  crystallised,  and  fractured.  In  this  process,  late* 
ral  pressure  has  been  the  chief  agent,  and  this  has  been  exerted 
simultaneously  from  different  sides  in  the  case  of  the  Him&laya,  at 
least  in  the  pleistocene  period.  No  better  examples  can  be  given 
than  those  enumerated  by  Mr.  Blandford  as  characteristic  of  the 
western  area.  Here  we  have  amongst  the  mountain  ridges  that 
encircle  the  Indus  plain  and  comprise  pliocene  beds,  “ranges  run¬ 
ning  north  and  south  such  as  the  Khirthar  and  Snlaimtn;  east 
and  west  as  the  Mari  and  Bhugti  and  the  Afrfdi  hills  ;  north-west 
and  south-east  as  the  Pir  Panjal  ;  north-east  and  south-west  as  the 
eastern  Salt  Range  and  Kharian  hills  ;  and  many  intermediate 
directions  may  also  be  traced,  independently  of  curved  ridges." 
Of  the  extent  of  these  lateral  thrusts  an  example  will  be  found  to  the 
west  of  the  Indus.  Taking  the  Persian  area  and  that  of  the  Himi- 
laya  and  Tibet,  “  the  mountain  ranges  fall  roughly  into  two  great 
curves  convex  to  the  southward  ;  but  the  deeper  western  curve  has 
produced  the  smaller  mountain  ranges.  That  a  gigantic  lateral 
movement  has  taken  place  in  the  apex  of  the  western  curve  is, 
however,  shown  by  the  fact  that  for  nearly  150  miles  between 
Gwadar  and  Jalk  in  Baluchist&n,  the  track  traverses  beds,  all  appa¬ 
rently  of  tertiary  age,  at  right  angles  to  their  strike  and  that  all 
these  beds  are  vertical  or  nearly  so.  The  contraction  in  breadth,  or 
in  other  words,  the  lateral  movement  most  have  been  great  to  have 
converted  horizontal  formations  into  a  series  of  undulations,  with  dips 
so  high  as  those  seen  in  the  BaluchistAn  ranges."  Jhe  terms  at  oar 
disposal  to  denote  the  relations  of  magnitnde  and  adequately  to  depict 
the  changes  that  have  been  wrought  during  such  a  period  are  utterly 
insufficient  to  convey  a  correct  idea  of  what  has  taken  place.  Perhaps 
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Professor  Geikie’s  simile  of  the  dried  apple  is  as  far  as  we  can  go  with¬ 
out  entering  into  scientific  details  that  belong  to  the  professed  geologist. 

Only  second  in  importance  to  subterranean  influence  in  the  forma¬ 
tion  of  mountains  are  the  sub-sBrial  tools 

Mountain  sculpture. 

of  the  great  sculptor,  the  different  forms  of 
water,  ice-wedges,  glaciers,  snow,  rain,  and  rivers.1  It  is  impossible 
to  say  what  may  have  been  the  appearance  of  the  mountain  ranges 
when  first  formed,  but  we  have  every  reason  to  believe  that  usually 
the  prooess  was  gradual  and  that  at  once  the  denuding  influence  of 
the  different  forms  of  water  came  into  play.  Nature  from  the  time 
the  first  atmosphere  existed  has  ever  been  at  work  tracing  lines 
which  gradually  work  into  gorges,  ravines,  and  valleys,  weathering 

peaks  and  rounding  ridges  and  producing 
those  alterations  in  the  general  appearance 
of  the  mountains  that  on  a  very  small  scale  are  familiar  to  most  of 
us  in  a*  neglected  hill-station.  Both  crystalline  and  bedded  rocks 
abound  in  joints  or  divisional  planes  by  which  they  are  separable 
into  blocks  and  no  small  part  of  nature's  work  in  sculpturing  moun¬ 
tains  is  thus  rendered  possible.  Into  these  crevices  runs  the  melted 
snow  or  rain,  and  there  congeals  and  again  expands,  forcing  the 
blocks  asunder  by  slow  degrees.  The  sun's  rays  turn  the  ice  into 
water  during  the  day,  to  penetrate  still  further  and  again  congeal 
during  the  night,  and  this  ceaseless  process  continued  for  many 
centuries  shows  its  effect  in  the  form  of  the  mountains  composed  of 
even  the  hardest  rocks.  These  are  covered  with  massive  boulders 
quarried  by  nature's  ice-wedges  in  this  simple  fashion.  Where  the 
dislocation  takes  place  near  the  edge  of  a  weathered  cliff,  the  mass 
of  ruin  caused  by  the  toppling  over  of  huge  blocks  is  often  gigantic. 
Gerard  describes  the  upper  portion  of  Purgial  (Lio  Porgyiil)  as  the 
“  wreck  of  some  towering  peak  burst  asunder  by  severe  frost.”  Fraser 
tells  us  that  the  summits  near  Gangotri  and  Jamnotri  are  a  mere  con¬ 
fused  mass  of  huge  crumbling  boulders,  and  the  same  description 
applies  to  nearly  all  the  peaks  that  have  been  visited  by  travellers. 

We  have  next  to  notice  snow  in  the  form  of  avalanches  as  one 
^  k  of  the  tools  employed  in  mountain  sculpture. 

The  winter  snow,  when  exposed  to  the  summer 

1  Acknowledgment  {3  due  here  to  Professor  Tyndall's  and  Professor : 

A.  Geikie’s  moon  tain  architecture. 
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sun  and  influonced  also  by  the  heat  of  the  earth  itself,  is  often  de¬ 
tached  in  masses  sufficient  to  cause  great  natural  disturbances.  It 
lias  been  suggested  that  the  change  in  the  bed  of  the  Satlaj  in  the 
plains  to  its  present  one  has  been  produced  by  an  avalanche  in  its  upper 
course  having  dammed  up  the  river.  In  time  the  barrier  gave  way 
and  sent  down  an  immense  flood  to  the  plains,  sufficient  to  carve  out  a 
more  direct  course  which  the  river  itself  has  since  continued  to 
occupy. 

It  is,  however,  to  the  action  of  snow  in  the  form  of  glaciers  that 

.  the  more  important  results  are  due.  These 

Glaciers  %  1 

great  engines  of  denudation  have  the  form 
of  a  solid  river  ever  progressing  downwards  through  the  valleys 
until  the  point  is  reached  where  the  rate  of  motion  is  balanced 
by  the  melting  of  the  ice.  In  the  figure  of  the  Pindari  glacier, 
given  hereafter,  it  will  be  seen  that  the  glacier  fills  the  bed  of  the 
upper  valley  and  is  fed  by  the  drainage  of  the  snow-covered  slopes 
on  either  side.  Its  face  is  discoloured  with  mud  and  stones  and  is 
utterly  unlike  one’s  preconceived  idea  of  masses  of  ice.  Along  the 
sides  and  edges,  too,  are  'rows  of  earth,  stones,  and  boulders  trans¬ 
ported  and  deposited  in  order  by  the  ice-stream.  These  deposits  are 
called  moraines.  Much  of  the  material  transported  falls  down  into 
the  crevices  and  gets  between  the  bottom  of  the  glacier  and  the  rocky 
bed  along  which  it  moves,  and  which  is  thus  subjected  to  a  grinding 
process  that  reduces  even  the  hardest  rocks  to  powder.  This  fact 
accounts  for  the  turbid  character  of  glacier  streams,  especially  near 
thoir  source.  The  influence  of  glaciers,  therefore,  is  two  fold,  firstly 
in  transporting  materials  and  secondly  in  reducing  them  to  mud  or 
sand.  The  combined  result  is  often  seen  in  the  mass  of  dotritus 
heaped  up  towards  the  end  of  a  glacier  called  a  terminal  moraine, 
and  in  the  striated  and  smoothed  appearance  of  the  rocks  that  have 
been  subjected  to  glacial  action.  As  will  be  seen  hereafter,  there 
is  sufficient  evidence  of  a  great  extension  of  glacial  action  in 
former  times  that  must  have  had  a  very  important  influence  on  the 
form  of  the  mountains.  Cunningham  records  three  great  inunda¬ 
tions  of  the  Indus  due  to  the  bursting  of  glaciers  in  the  upper  por¬ 
tions  of  its  course.  These  had  dammed  up  the  river  bed  and 
eventually  gave  way,  sending  a  flood  down  the  channel  which  in 
the  cataclysm  of  June,  1841,  appeared  as  a  wall  of  water  some 


108 


HIMALAYAN  DISTRICTS 


thirty  feet  high,  destroying  every  thing  that  came  within  its 
reach.1 

Bain  has  had  even  a  more  constant  and  penetrating  influence 

on  the  mountain  masses  than  any  of  the  pre¬ 
ceding  forms,  for  it  has  furnished  the  ma¬ 
terials  from  which  the  ice  has  been  formed  and  is  more  universal  in 
its  operations.  The  salts  and  acids  contained  in  it  have  also  had  a 
peculiar  action  of  their  own.  Bain  while  falling  through  the  air 
takes  up  some  portion  of  carbonic  acid  and  when  it  reaches  a  rock 
dissolves  and  carries  away  certain  portions  of  its  texture.  The 
result  of  this  process  is  that  not  only  is  the  rock  reduced  in  bulk  by 
chemical  action  but  what  remains  also  becomes  more  easily  operated 
on  by  the  mechanical  action  of  falling  water  in  the  next  shower: 
For  illustrations  of  these  processes  take  any  line  along  the  lime¬ 
stone  ridges  about  the  hill  sanitaria  already  mentioned,  and  it  will 
be  seen  how  the  outer  crust  where  exposed  is  crumbly  to  the  touch, 
and  has  a  rough  sandy  appearance.  For  those  who  have  seen  the 
long  gneissic  range  extending  from  Almora  to  Devi  Dhura  in 
Kumaon,  there  could  not  be  a  better  example  of  the  influence  of 
rain  or  rock  than  is  there  exhibited.  Along  the  road  on  each  side 
where  the  rock  has  been  exposed  to  the  weather,  the  outer  layer  is 
removable  by  the  hand,  and  at  the  base  will  be  found  a  little  heap 
of  sand  that-  has  been  weathered  away  in  course  of  time.  Many  of 
the  more  loosely  formed  shales,  especially  those  that  contain  alum, 
speedily  decompose  on  exposure  to  the  atmosphere  and  it  is  on  this 
account  that  in  the  midst  of  rocky  formations  in  the  Himalaya  it  is 
ao  often  very  difficult  to  obtain  good  building  stone.  Another 
familiar  example  of  the  influence  of  the  rain-fall  on  the  rocks  will 
be  seen  in  the  stones  of  old  buildings  throughout  the  hills.  Where 
protected  from  the  weather  their  surface  exhibits  the  faintest  trace 
of  the  graver’s  tool-  intact,  but  where  exposed  they  are  worn  and 
eaten  into  and  the  outer  skin  appears  granulated  and  rough.  This 
waste  of  rock  material  has  been  in  progress  for  centuries  and  has 
produced  a  soil  in  which  trees  have  taken  root  and  shed  their  leaves 
to  produce  by  decomposition  and  mixture  with  the  waste  the  rich 
vegetable  mould  that  overlies  our  forest-clad  hills.  The  presence 
of  these  trees  has  had  the  further  effect  of  retarding  the  removal  ef 
1  Ladak,  104  :  J.  A.  S.  Ben.  X.  617  :  XII.  183  :  XVII.  230 
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the  newly  formed  soil  not  only  by  absorbing  a  portion  of  the  chemi¬ 
cal  elements  carried  down  by  the  rain-water,  but  also  by  breaking 
the  force  with  which  the  rain  would  otherwise  fall  on  the  soft  soil. 
Thus  we  find  that  on  well  wooded  hills  the  depth  of  useful  soil  is 
considerable  and  that  springs  are  numerous  and  abundant.  On  the 
other  hand  where  the  hills  have  been  cleared  of  forests,  the  finer  soils 
are  soon  washed  away  by  the  almost  tropical  rain.  The  rocks  from 
which  the  soil  has  been  formed  again  appear  at  the  surface  and 
the  rainfall  rapidly  drains  off  leaving  no  supply  for  springs,  and  if 
the  process  be  continued  over  any  considerable  area,  cultivation 
becomes  impossible  and  the  climate  is  essentially  altered.  What  de¬ 
foresting  has  done  for  Alntora  can  be  seen  in  its  scanty  rain-fall,  its 
barren  slopes,  and  few  springs,  although  the  area  affected  is  so  small. 

The  action  of  a  river  in  the  sculpture  of  mountains  is  three-fold. 

First,  it  has  the  chemical  action  of  rain  in  dis- 

T>r  ■ 

solving  portions  of  rock  constituents  :  again, 
it  has  in  its  mountain  course  the  grinding  power  of  the  glacier  in  the 
force  with  which  it  drives  the  gravel,  stones,  and  boulders  along  its 
rocky  bed  :  and  thirdly,  it  has  the  glacier  function  of  transporting 
material  and  laying  them  down  in  deposits  elsewhere.  In  the  case  of 
glaciers  the  denuding  process  is  the  more  important,  and  in  the  case  of 
rivers  the  transporting  function  has,  perhaps,  more  influence  in  mould¬ 
ing  the  features  of  the  surrounding  country.  In  the  beds  of  many  of 
our  mountain  streams  we  can  detect  the  action  of  both  glaciers  and 
rivers  in  the  striated  and  farrowed  appearances  produced  by  the 
former  and  the  rounded  forms  of  worn  pebbles  due  to  the  influence  of 
flowing  water.  The  muddy  colour  of  the  water  is  due  to  mud  or  sand 
held  in  suspension,  and  it  has  been  estimated  that  in  this  way  one  six- 
thousandth  part  of  a  foot  is  annually  carried  away  from  the  water-shed 
of  a  great,  river.  This  waste  is,  however,  veiy  unequally  distributed, 
being  very  much  greater  in  slopes  and  valleys  and  less  in  plains.  “We 
may  be  prepared,  therefore,”  with  Professor  Geikie,  “  to  find  that  solely 
by  the  continued  erosion  of  running  water,  even  the  most  recently  up- 
heaved  mountain  chains  have  had  stupendous  chasms  carved  out  of 
their  sides,  and  an  almost  incredible  amount  of  material  removed  from 
their  surface.”  Such  has  been  the  origin  of  the  Scottish  valleys 
which,  according  to  tho  same  writer,  “  have  been  cut  out  of  the 
general  mass  of  the  upraised  rock.  The  existing  mountains  are 
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what  we  now  find  them  to  be,  because  they  have  been  left  standing 
while  the  valleys  have  been  excavated  among  them.”  Playfair  in  his 
“  Illustrations  of  the  Huttonian  Theory,”  as  quoted  by  tho  same 
author,  writes  : — “  If  indeed  a  river  consisted  of  a  single  stream 
without  branches,  running  in  a  straight  valley,  it  might  be  supposed 
that  some  great  concussion,  or  some  powerful  torrent,  had  opened 
at  once  the  channel  by  which  its  waters  are  conducted  to  the  ocean ; 
but  when  the  usual  form  of  a  river  is  considered,  the  trunk  divided 
into  many  branches,  and  then  again  subdivided  into  an  infinity  of 
smaller  ramifications,  it  becomes  strongly  impressed  upon  the  mind 
that  all  these  ohannels  have  been  cut  by  the  waters  themselves  ;  that 
they  have  been  slowly  dug  out  by  the  washing  and  erosion  of  the  land: 
and  that  it  is  by  the  repeated  touches  of  the  same  instrument  that 
this  curious  assemblage  of  lines  has  been  engraved  so  deeply  on  the 
surface  of  the  globe.”  In  major  and  minor  river  systems  the  same 
principle  is  obeerved  ;  the  lines  marking  the  tributaries  of  a  stream 
appear  like  the  veins  of  a  leaf  all  converging  on  the  mid-rib  and 
each  forming  within  its  own  area  a  separate  main  line  of  a  smaller 
system  until  the  differences  are  inappreciable.  But  it  may  be  asked 
why,  if  these  influences  are  uniform  in  their  action,  the  results  are 
so  varied.  The  answer  is  not  far  to  seek  and  is  to  be  found  in  the 
varied  character  of  the  materials  on  which  the  aerial  forces  operate. 
The  southern  flank  of  the  Siw&liks  below  Dehra,  consisting  of  soft 
sandstones,  are  weathered  by  the  heavy  monsoon  rains  until  they  are 
almost  perpendicular.  The  Krol  limestones  give  their  picturesque 
outline  to  the  outer  Himalaya,  when  compared  with  the  other  lower 
ranges.  The  shales  and  slates  have  a  character  of  their  own,  and 
the  great  crystalline  range  itself  owes  its  form  to  the  rocks  of  which 
it  is  composed.  Kamet  has  its  peculiar  pyramidal  shape  from  its  cap 
of  granite,  and  Nanda  Devi,  Trisiil,  and  the  Panch  Chilli  have  had 
their  peaks  defined  by  simple  aerial  action  on  their  materials.  Thus, 
our  mountain  ranges  are  due  in  the  first  place  to  subterranean  disturb¬ 
ances,  and  in  the  second  place,  to  the  action  of  the  different  forms  of 
water,  chemically  and  mechanically,  on  the  varied  materials  of  which 
the  rocks  are  composed.  It  is  the  combination  of  these  two  forces 
that  gives  such  varied  results,  and  until  more  accurate  and  compre¬ 
hensive  information  is  recorded  regarding  their  operation,  it  is  impos¬ 
sible  to  base  our  physical  description  on  other  than  arbitrary  grounds. 


CHAPTER  III. 
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Position  of  the  ground. 


The  British  Him&layan  districts,  which  form  the  immediate 

subject  of  tltis  sketch,  are  themselves  such 
a  small  portion  of  the  immense  geological 
region  to  which  they  belong,  that  we  shall  have  to  wander  consider- 
ably  beyond  their  limits  to  attain  some  idea  of  their  place  in  nature. 
Borne  of  the  ground  forms  part  of  one  of  the  best  known,  and 
certainly  the  most  widely  known,  of  our  Indian  rock-formations  : 
the  Dehra  Dun  is  pre-eminently  the  Dun  ;  and  the  low  hills  sepa¬ 
rating  it  from  the  wide  Gangetic  plains  are  the  original  SiwAliks,  a 
name  to  be  found  in  every  geological  text  book.  The  rocks  of  the 
higher  hills  to  the  north,  below  the  snowy  range,  haye  as  yet  reeeived 
only  cursory  attention,  being  chiefly  non-fossiliferous  slates  and  crys¬ 
talline  schists.  On  the  snowy  range  and  beyond  it  in  Chinese  territory 
we  again  come  upon  formations  of  well-established  position,  bat  of 
which  we  have  little  real  knowledge,  and  are  altogether  dependent 
upon  the  occasional  observations  of  a  few  adventurous  explorers. 


Early  observers. 


In  geology,  no  less  than  in  other  sciences,  it  is  desirable  to  be 

able  to  trace  the  stages  of  knowledge.  Even 
in  descriptive  geology  this  information  is 
interesting ;  and  for  the  student  such  illustrations  are  almost  essen¬ 
tial.  Although  the  germinal  idea  of  geology,  that  the  aboriginal 


1  This  chapter  has  been  written  by  Mr.  H.  B.  Medlicott,  Superintendent  of  the 
Geological  Surrey  of  India,  fbr  this  volume.— E.  T.  A. 
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superposition  of  sedimentary  deposits  is  a  sure  indication  of  succes¬ 
sion  in  time  of  formation,  and  henoe  that  the  structural  relations  of 
rocks  are  the  ultimate  criterion  of  age,  had  to  be  conceived  before 
geology  could  have  birth.  The  difficulty  of  applying  this  test,  of 
observing  obscure  and  scattered  outcrops,  and  of  putting  together 
and  discussing  the  features  thus  laboriously  collected,  is  so  great, 
that,  from  the  beginning,  geologists  have  sought  for,  and  adopted 
more  ready  tests  for  the  chronological  classification  of  rocks.  The 
history  of  progress  in  geology  is  in  great  measure  made  up  of  the 
failures  of  generalisations  thus  too  hastily  arrived  at ;  the  total 
breakdown  of  false  assumptions,  and  the  correction  of  errors  due  to 
the  forced  application  of  partially  understood  principles  ;  to  the 
reglect  of  the  regulating  laws  of  structure.  The  science  is  so  young 
that  its  history  in  India  affords  examples  of  these  errors.  In  some 
cases  our  admiration  of  the  men  and  the  work  they  accomplished 
is  positively  enhanced  by  our  knowledge  of  the  difficulties  under 
which  they  laboured.  The  names  Herbert,  Falconer,  Cautley,  and 
Strachey  call  especially  for  mention  in  connection  with  the  ground 
under  notice.  Cautley  and  Falconer  will  be  imperishably  associated 
with  the  palaeontological  branch  of  geology,  as  having  with  great 
labour  brought  together  the  unrivalled  collection  of  fossils,  the 
description  of  which  was  partially  published  in  the  Fauna  Antiqua 
Sivalensis.  Work  of  this  kind  endures,  in  so  far  as  it  is  to  a  great 
extent  a  record  of  hard  facts,  having  each  a  permanent  interest, 
such  as  the  existence  of  a  certain  fossil  within  a  fixed  range  of 
strata.  It  is  not  so  with  facts  of  the  first  order  in  geology  proper  : 
the  announcement  that  such  a  kind  of  stone  occurs  in  any  particular 
place  conveys  no  information  that  can  be  said  to  have  scientific 
value  ;  it  is  only  when  accumulated  and  colligated  under  established 
principles  of  formation  that  such  petrographical  fact^  come  to  have 
any  geological  meaning.  Herbert’s  observations  were  of  this  order. 
He  dealt  entirely  with  unfossiliferous  rocks,  and  the  principles  under 
which  he  had  to  arrange  those  observations  were  still  to  a  great 
extent  artificial  ;  his  work  has  therefore  only  an  historical  interest. 

Captain  G.  D.  Herbert,  however,  must  rank  in  merit  as  well  as 
H  by  date  amongst  the  foremost  pioneers  of  geo- 

logy  in  India.  As  a  man  of  great  talent  and 
of  sound  and  extensive  scientific  culture,  he  may  stand  with  Captain 
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Newbold,  who  did  so  much  for  the  geology  of  Southern  India.  The 
advantage  of  the  latter  lay  in  the  greater  simplicity  of  the  ground  he 
worked  in  and  in  his  being  even  a  few  years  later  in  the  field.  The 
mineralogical  survey  of  the  HimAlayan  districts  was  one  of  the  earliest 
attempts  at  a  geological  map  of  a  considerable  area  made  officially  in 
India.  The  work  was  entrusted  to  Captain  Herbert  by  the  Marquis 
of  Hastings ;  but  it  was  left  to  private  enterprise  to  make  known  the 
results.  The  publication  was  taken  up  by  Mr.  Henry  Torrens,  of  the 
Bengal  Civil  Service,  the  accomplished  editor  and  proprietor  of  the 
so-called  Journal  of  the  Asiatic  Society  of  Bengal,  which  was  then 
brought  out  at  the  personal  risk  and  responsibility  of  the  Society’s 
Secretary,  and  was  really  the  continuation  of  the  publication  started 
by  Captain  Herbert  himself  in  1829  with  the  more  appropriate  title 
(under  such  conditions)  of  Gleanings  in  Science.  The  report  appeared 
as  an  extra  number  of  volume  XI.  of  the  Journal  for  1842,  nine  years 
after  the  death  of  Captain  Herbert,  and  seventeen  years  after  the 
completion  of  the  survey.  The  map  to  illustrate  the  report  was 
issued  with  volume  XIII.  for  1844.  It  comprises  the  very  large 
area  lying  between  the  river  K&li  and  Satlaj,  more  than  200  miles 
in  length,  and  from  the  plains  to  beyond  the  snowy  peaks,  a  breadth 
of  90  miles.  Captain  Herbert  does  riot  assume  any  pretensions  to 
authority.  He  tells  us  very  plainly  that  he  made  up  his  geology  for 


His  geological  theories. 


the  occasion,  but  it  is  plain,  too,  from  his  obser¬ 
vations  and  reflections,  that  he  thoroughly 


mastered  his  authors. 


His  suggestions  in  correction  of  current 


views  are  often  very  judicious,  and  display  a  truly  scientific  turn  of 


mind.  His  work,  nevertheless,  can  only  be  noticed  in  illustration  of  the 


history  of  Indian  geology.  He  divides  all  the  rocks  of  the  mountains 
into  two  great  ‘primary’  formations— one  for  the  gneiss  occupying 
the  central  region,  and  one  for  the  micaceous,  jhloritic,  hornblendic, 
and  argillaceous  schists,  to  which  also  he  joins  the  limestones.  He 
makes  a  third  zone  of  the  narrow  strip  of  “  secondary  rocks,  mostly, 
if  not  entirely,  the  Newer  Bed,  or  Saliferous  Sandstone.”  On  the 
strength  of  this  purely  imaginary  identification  borings  were  recom¬ 
mended,  if  not  actually  undertaken,  along  the  margin  of  the  plains, 
to  find  the  carboniferous  formation  with*  its  coal.  This  notion  was 


not  quite  exploded  by  the  discovery  of  the  famous  tertiary  fauna  in 
a  part  of  the  rocks  designated  by  Herbert  as  New  Rod  Sandstone  ; 


15 
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and  by  the  latest  writers,  prior  to  the  Geological  Survey,  the  sand¬ 
stone  along  the  fringe  of  the  Kumaon  mountains,  and  now  known  as 
the  Nkhan  or  Icfwwr  Siw&lik  group,  are  treated  as  secondary.  The 
constant  dip  of  the  rocks  of  the  southern  Himalaya  towards  the 
centra)  axis,  so  marked  a  feature  in  their  structure,  was  treated  by 
Herbert  in  a  manner  characteristic  of  the  times.  His  three  forma¬ 
tions  being  by  assumption  successive  in  order  of  time,  the  observed 
structure  seemed  to  subvert  this  ordained  relation,  making  the 
younger  apparently  pass  beneath  the  older,  the  schists  beneath  the 
gneiss,  and  the  sandstones  beneath  the  schists.  He  attempted  first  to 
explain  this  anomalous  feature  by  faulting  ;  but  when  his  cal¬ 
culations  seemed  to  demand  a  fault  having  a  throw  of  eight  miles, 
he  gave  up  the  idea  in  favour  of  a  supposition  infinitely  more 
extravagant.  He  came  to  the  conclusion  that  the  apparent  bed¬ 
ding  in  each  of  his  three  series  is  not  true  stratification,  due  to 
the  process  of  deposition  in  water,  but  only  pseudo-stratification, 
produced  by  some  process  of  concretionary  action ;  thus,  for 
the  sake  of  a  collateral  issue,  he  cut  away  the  very  foundations  of 
the  science  of  geology. 

The  work  of  Cautley  and  Falconer  was  the  geological  converse 

„  of  that  attempted  by  Herbert.  They  dealt 

Cautley  and  Falooner.  r  \  / 

entirely  with  one  series  of  rocks,  and  treated 

them  almost  exclusively  from  the  point  of  view  of  their  fossil  contents. 

The  range  of  their  operations  was  limited  to  the  low  fringing  hills 

between  the  Ganges  and  the  Satlaj.  The  structural  features  were 

very  slightly  touched  upon,  the  strata  being  taken  to  belong  to  one 

unbroken  formation,  which  was  recognised  as  of  geologically  recent 

date,  and  as  being  distinctly  made  up  of  the  debris  of  the  Himalaya. 

The  following  abstract  list  of  fossils  will  give  an  idea  of  the  extent  of 

their  labours,  and  of  the  richness  of  the  fauna  they  discovered  : — 

SIWALIK  FOSSIL  VERTEBRATES. 
Quadrumana. 

Semnopithecus,  Pithecu s. 

Carnivora. 

Hyaruty  Amphicyon ,  Hyamarctos,  Cards,  Mellivora ,  FeHs, 
Drepanodon,  Lutra,  Enhydriodon. 
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Pboboscidia. 

Stegodon  (4  sp.),  Loxodon  (1  sp.),  Euelephas ,  Mastodon  (2  ftp.), 
Dinotherium  (sp.). 

Ahtiodactyla. 

Hexaprotodon,  Merycopotamus ,  Hippohyus ,  Sue,  Chalicotherium , 
Sivatherium,  Antilope,  Cervus  (ftp.),  Camelopardalis,  Camelut ,  Bos 
(sp.),  Hemibos,  Amphibos. 


Peribsodactyla. 


Rhinoceros  (3  sp.),  Antoletherium ,  Equus ,  Hippotherium. 


Reptilia. 


Crocodilus,  Leptorhynchus,  Varanus,  Colossoehslys,  Emys, 
Trionyx,  Testiido. 

Undetermined  species  of  Axes,  Pisces,  Mollusca  and  Crustacea . 

It  is  to  Captain  Richard  Strachey,  of  the  Bengal  Engineers,  now 
General  Strachey,  Member  of  the  India  Council,  that  we  owe  the 

first  sound  attempt  at  a  sketch  of  Himalayan 
Strachey.  geology  based  upon  extensive  observation. 

An  abstract  of  his  results  was  published  in  the  Quarterly  Journal 
of  the  Geological  Society  of  London  for  November,  1851,  and  the 
map  accompanying  his  paper  includes  about  the  same  ground  as 
that  of  Herbert.  A  comparison  of  the  two  maps  shows  how  great 
an  advance  had  been  made.  It  is  grehtly  to  be  regretted  that 
official  and  other  business  prevents  General  Strachey  from  making 
with  his  own  hand  the  few  corrections  and  additions  necessary  to 
bring  his  work  up  to  date  for  the  present  publication.  The  annexed 
map  is  little  more  than  a  reproduction  of  General  Strachey’#, 
and  the  description  also  of  a  large  portion  of  the  ground  is  a  reprint 
of  his  paper.1  Acknowledgment  is  made  by  him  that  a  considerable 
portion  of  the  observations  recorded  were  contributed  by  his 
brother,  now  Sir  John  Strachey,  late  Lieutenant-Governor  of  these 
provinces. 

For  the  geographer  a  mountain  chain  is  fixed  by  the  conditions 

of  continuity  and  direction.  The  geologist 
The  mountain  system.  , ,  „  .  ,  ,  .  ,  .  .  , 

would  fam  make  his  mountain  systems  to 

1  On  the  Geology  of  Part  of  the  Himalaya  Mountains  and  Tibet :  Quar.  Jour., 
Geol.  Boc.,  London,  for  November,  1861,  Vol.  Vil, — h.  T.  A. 
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depend  primarily  upon  contemporaneity  of  formation,  as  suggesting 
causal  connection.  From  neither  point  of  view  can  the  Himalaya 
pretend  to  fixity  of  limits.  On  the  south,  indeed,  no  great  physical 
boundary  could  be  more  marked  than  the  base  of  the  mountains 
between  the  Jhelum  on  the  west  and  the  Braxnaputra  on  the  east,  a 
distance  of  abont  1,500  miles.  The  line  is  remarkably  unbroken, 
without  projecting  spurs  or  open  re-entering  valleys.  It  has  a 
uniform  curve,  the  bearing  in  Upper  Asim  being  to  east  by  north, 
while  in  the  Panjhb  it  is  nearly  to  north-west.  Throughout  this 
entire  length  the  hills  rise  abruptly  from  the  alluvial  plains.  The 
terminations  of  this  boundary  are  also  very  well  marked.  The  As4m 
valley  ends  against  the  ranges  of  the  Barma-Malayan  mountains, 
which  pass  np  from  the  south,  at  right  angles  to  the  Him&layan 
chain,  to  coalesce  with  it  in  the  elevated  regions  of  Eastern  Tibet. 
Similarly  on  the  north-west  the  ranges  of  the  Sulim&n  and  Hindu 
Kush  pass  continuously  into  the  mountain  region  of  Little  Tibet, 
nearly  at  right  angles  to  the  run  of  the  north-west  Himalaya.  It 
is  on  the  north  that  the  question  of  a  physical  boundary  is  to  a  great 
extent  arbitrary.  The  chain  of  mountains  that,  under  the  name  of 
Himalaya,  forms  the  northern  boundary  of  Hindustan,  is  in  reality 
the  southern  face  of  the  great  mass  of  elevated  land  extending  through 
nearly  30  degrees  of  longitude,  from  the  sources  of  the  Oxus  to  those 
of  the  great  rivers  of  China,  while  its  northern  face  appears  upon 
our  maps  as  tho  range  called  Kuenluen.  To  the  south  lie  the  plains 
of  India,  whose  greatest  elevation  is  about  1,000  feet  above  the  sea; 
.while  on  the  north  is  the  Central  Asiatic  desert,  which  nowhere  is  at 
a  less  altitude  than  3,000  feet.  The  loftiest  summits  known  on  the 
surface  of  the  earth  are  to  be  found  towards  the  southern  edge  of  this 
elevated  region,  at  least  one  peak  having  been  measured  whose  height 
is  upwards  of  29,000  feet,  while  along  the  whole  line  peaks  of  20,000 
feet  abound. 

So  little  is  known  of  the  interior  and  northern  parts  of  this  region 
that  it  is  impossible  to  offer  any  general  account  of  it  based  upon 
actual  observation  ;  but  as  far  as  we  may  judge  from  those  parts  that 
have  been  explored,  it  appears  that  the  surface  is,  with  few  excep- 
,  .  ■  tions,  broken  up  into  a  mass  of  mountains, 

the  general  elevation  of  which,  valleys  as 
well  as  ridges,  is  very  great ;  and  there  seems  no  reason  for  supposing 
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that  either  the  Himilayan  or  Kuenluen  have  any  definite  special 
existence  as  mountain  ranges  apart  from  the  general  elevated  mass 
of  which  they  appear  to  be  the  two  opposite  faces.  The  portion  of 
the  southern  chain  to  which  the  following  description  more  particu¬ 
larly  refers,  is  somewhat  to  the  west  of  a  central  line,  on  about  the 
80th  degree  of  east  longitude,  which  meridian  passes  through  the 
island  of  Ceylon,  and  not  far  from  Cape  Comorin.  The  order  of 
notice  will  be  in  successive  zones  from  south  to  north — the  plains, 
the  Sub-HimAlayan  zone,  the  Outer  or  Lower  Himalaya,  and  the 
Central  Him  4  lay  a. 


While  difference  of  opinion  exists  as  to  the  formation  of  the  most 

recent  deposits,  it  is  not  to  be  wondered  at 
The  plains.  ,  * 

that  there  is  often  much  doubt  as  to  the  origin 

of  ancient  formations.  The  primitive  idea  that  a  water-basin  is 
necessary  to  the  accumulation  of  extensive  sedimentary  deposits  is 
still  widely  held.  To  it  is  primarily  due  the  not  yet  obsolete  opinion 
that  the  plains  of  India  are  in  great  part  of  marine  origin.  The  only 
direct  evidence  in  support  of  this  view  is  the  local  occurrence  of  salt- 
wells,  which  also  involves  a  popular  error,  for  although  the  sea  is  the 
great  receptacle  of  salt,  it  is  chiefly  by  rock-decomposition  on  dry 
land  that  salts  originate.  This  fact  is  likely  to  force  itself  disagree¬ 
ably  upon  future  generations  in  India  ;  at  present  we  have  only  to  do 
with  it  as  at  least  weakening  a  mistaken  geological  position.  The  only 
fossil  remains  found  in  these  plains-dcposits  are  of  land  or  fresh  water 
origin,  and  these  occur  even  in  the  delta  below  the  present  sea 
level. 


The  surface-form,  and  the  distribution  of  the  materials  of  these 
deposits,  is,  moreover,  just  what  is  now  understood  to  be  due  to  the 
normal  action  of  rivers  above  their  final  point  of  discharge.  Torrents, 
streams  and  rain-scour  from  the  precipitous  slopes  have  accumulated 
a  wide  bank  of  coarse  diluvial  deposits  along  the  base  of  the  mountains 

which  is  known  in  these  provinces  as  the  bhd- 
bar  or  forest  zone.  In  Rohilkhand  it  is  about 


ten  miles  wide,  and  has  a  fall  of  from  fifty  to  seventeen  feet  per  mile, 
and,  except  in  the  rainy  season,  w'ater  is  not  procurable  in  it.  Even 

considerable  streams  sink  into  the  porous 
gravel-beds.  Outside  the  bhdbar  is  the  tanii , 
also  about  ten  miles  wide,  in  which  water  is  superabundant. 
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producing  swamps  and  excessive  moisture.  Formerly  it  was 
supposed  that  this  was  an  area  of  actual  depression ;  it  has,  however, 
a  very  considerable  fall,  averaging  (in  Rohilkhand)  more  than  ten 
feet  in  a  mile.  The  moisture  is  due  to  the  copious  re-appearance 
of  the  water  absorbed  at  the  head  of  the  bhdbar.  From  the  tardi 
the  plains  gradually  decrease  in  slope  to  three  or  four  inches'  per 
mile  in  the  deltaic  regions. 


A  belt  of  fringing  ridges,  varying  in  width  and  abruptly  lower 

than  the  contiguous  mass  of  the  Himilava, 

The  Sub- Himalayan  or  ,  7  ,  J 

Riwilik  tone,  formed  of  occurs  throughout  their  entire  length,  with 

tertiary  rock*.  perhaps  two  short  interruptions  in  Lower 

Asam,  which  are  doubtfully  and  in  part  attributed  to  denudation. 
The  pure  geographer  might,  in  some  places,  ignore  this  feature,  as 
perhaps  below  N'aini  T41  and  Darjeeling,  choosing  to  regard  ita 
representative  there  as  mere  spurs  of  the  mountains  Geological 
observation,  however,  draws  attention  to  geographical  features  that 
might  otherwise  escape  notice,  and  notes  that  these  so-called  spurs 
will  always  be  found  affecting  the  form,  not  of  spurs  proper,  but  of 
ridges  parallel  to  the  adjoining  mountains,  and  in  a  more  or  less 
marked  degree  semi-detached  from  them  by  a  chain  of  deep  longitu¬ 
dinal  gorges  and  low  gaps,  corresponding  with  a  leading  geological 
boundary,  that  between  the  old  slaty  and  schistose  rocks  of  the 
mountains  and  the  massive  tertiary  sandstones  of  these  fringing 
hills. 


From  this  double  consideration  the  name  Sub-Him&laya  has 

Divisions  of  the  terti-  been  given  to  these  lower  ranges  and  to 
wy  series.  the  rock-series  forming  them.  For  the 

most  part  these  hills  are  apparent  to  the  least  observant  traveller, 
their  outer  ranges  being  separated  from  the  inner  ones  by  broad 
flat  valleys,  or  duns.  These  more  detached  ridges  have  long  been 
familiarly  called-  SiwAliks,  a  name  extended  by  Cautley  from  the 
native  name  (Shib-wala)  of  the  representative  range  separating 
the  Dehra  Dun  from  the  plains.  This  name,  too,  has  been  hitherto 
currently  applied  to  the  bills  and  rocks  here  described  as  Sub- 
HimAlayan,  wherever  distinctly  recognised.  The  closer  study  of 
this  zone  has,  however,  brought  to  light  distinctions  involving  some 
difficulties  regarding  the  application  of  this  familiar  name.  It  has 
been  found  that  there  are  recognisable  divisions  in  this  great  series 
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of  the  tertiary  deposits  of  the  Sub-Himilayan  hills,  and  that  the 
younger  of  these  groups  contains  by  far  the  largest  share  (if  not 
all)  of  the  well  known  Siwilik  fossils.  On  this  account  it  was 
proposed  to  restrict  the  name  Siwilik  to  the  band  in  which  those 
fossils  occur  ;  but  there  are  good  reasons  for  preferring  to  con¬ 
tinue  the  extension  of  the  old  name,  and  to  indicate  the  separable 
geological  horizons  as  Upper,  Middle,  and  Lower  Siwiliks.  On 
the  small  map  annexed  they  are  coloured  together  as  upper 
tertiary. 

It  was  in  the  ground  west  of  the  Jumna,  between  the  Kayarda 

Supposed  key  section  of  R®d  Pinjor  duos,  where  the  outer  and  inner 
nnconformsble  groups.  tills  are  confluent  for  a  length  of  about 

forty  miles,  that  the  separation  of  the  original  Siwilik  series  into 
distinct  groups  was  first  brought  to  notice.  Throughout  the  whole 
cross-section  the  dip  of  the  strata  is  inwards,  towards  the  moun¬ 
tains  ;  but  along  a  sharply  marked  line,  continuous  through  the 
length  of  these  hills,  there  is  a  junction  of  highly  contrasting  rocks  : 
the  brown  and  yellow  clays,  and  conglomeratic  gravels  at  the  top 
of  the  series  forming  the  outer  zones  of  low  hills,  abut  against 
harder  red  clays  and  sandstones  forming  an  inner  zone  of  somewhat 
higher  hills.  The  feature  is  nowhere  better  seen  than  in  the 
region  of  the  Mirkanda,  south  of  the  town  of  NAhan,  the  capital 
of  Sirmur.  As  is  generally  the  case  along  the  junction  of  rocks  of 
very  different  textures,  the  actual  surface  of  contact  is  concealed 
by  debris ;  and  the  appearance  suggested  by  the  conformable 
dips  is  that  the  outer  rocks  pass  regularly  beneath  the  inner 
ones. 

Such  was  the  view  tacitly  adopted  by  the  discoverers  of  the 
Overlooked  by  early  Fauna  Sivalenris.  It  was  from  the  same 
observer*.  trans-Jumna  region,  south  of  Nahan  and 

of  this  rock-junction,  that  a  very  large  proportion  of  the  great 
Siwilik  fossils  were  procured.  No  particular  notice  was  taken 
of  the  striking  feature  just  described ;  and  Cautley  accounted 
for  the  absence  to  the  east  of  the  Jumna  of  the  highly  fossilifer- 
ous  beds  known  to  the  west,  by  supposing  a  lesser  upheave- 
ment  of  the  ground  to  have  occurred  in  that  direction ;  thus  dis¬ 
tinctly  implying  that  those  beds  underlie  and  are  older  than 
the  rocks  of  the  cis-Jumna  Siwilik  range,  which  he  had  himself, 
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from  fossil  and  petrological  evidence,  identified  with  the  rocks  at 
NAhan. 

Herbert’s  deliberate  rejection  of  the  elementary  fact  of  stratifi- 
Ritare  of  the  uncon-  cation,  to  make  way  for  a  theoretical  diffi- 
formity.  culty,  is  scarcely  a  less  remarkable  date- 

mark  than  the  ignoring  of  so  striking  a  stratigraphical  feature  by 
the  original  explorers  of  the  Siwaliks.  The  facies  of  the  two  con¬ 
trasting  groups,  as  seen  along  the  boundary,  at  once  suggest  that 
the  outer  and  apparently  underlying  rocks  are  really  the  younger, 
and  this  is  immediately  confirmed  by  finding  that  the  conglome¬ 
rates  of  this  group  are  principally  mado  up  of  the  debris  of  the 
contiguous  inner  strata.  Although  this  latter  fact  would  be  some¬ 
what  against  the  supposition,  the  steep  abutting  rock-junction 
would  next  suggest  a  fault,  along  which  the  lower  strata  were 
upheaved  on  the  north,  and  thus  brought  into  contact  with  younger 
beds  of  the  same  series.  Patient  search,  however,  revealed  an  exposed 
section  of  the  actual  contact  showing  the  relation  of  the  strata 
to  be  quite  different  from  that  implied  by  faulting.  The  con¬ 
glomerates  were  found  to  rest  against  a  denuded  surface  of  the  older 
group  of  rocks  ;  the  junction  being  in  fact  that  of  an  original  steep 
edge  of  deposition  to  which  an  actually  overhanging,  inverted  pitch 
had  been  given  at  many  points  by  subsequent  lateral  compres¬ 
sion. 

The  feature,  as  thus  desci  ibed,  involves  much  more  than  simple 

successive  deposition  of  the  groups.  It  ex¬ 
hibits  strong  unconformity  between  them, 
requiring  the  older  group  to  have  been  upraised  and  deeply  denuded 
before  and  during  the  formation  of  the  younger  one.  Such  a  relation 
generally  implies  a  considerable  break  and  lapse  of  time  between  the 
formations,  with  a  corresponding  change  in  their  fossil  fauna.  It  is 
precisely  the  history  of  such  changes  which  it  is  the  business  of 
geology  to  unfold.  But  to  the  unfortunate  neglect  of  the  simplest 
stratigraphical  observations,  fossils  from  both  groups  were  mixed 
together  in  the  magnificent  collection  that  lay  ready  to  the  hand  of 
the  early  discoverers.  On  account  of  the  character  and  extent  of  this 
stratigraphical  feature,  suggesting  that  an  unconformity  of  such  depth 
must  have  a  very  wide  range,  it  was  proposed  by  the  first  observer  of  it 
to  restrict  the  name  SiwAlik  to  the  younger  formation,  and  to  designate 


First  inferences  from  it. 
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the  older  rocks,  of  the  inner  zone,  as  the  Nihan  group.  It  is  the  nama 
by  which  Oautley  identified  a  certain  horizon  in  the  series,  although 
apparently  assigning  to  it  a  position  the  reverse  of  the  correct 
one. 


Large  as  is  the  gap  absolutely  required  between  the  ages  of  the 


Corrected  view. 


beds  actually  in  contact  along  this  boundary, 
it  was  matter  of  surprise  from  the  first  that 


no  trace  of  so  great  an  unconformity  could  be  found  in  the  immense 
thickness  of  deposits  to  the  south  of  it.  From  the  conglomerates 
at  the  junction,  southwards  to  the  plains,  one  crosses  a  descending 
section  of  several  thousands  of  feet  of  strata  without  a  trace  of 


unconformity :  showing  either  that  even  at  the  base  of  this  section 
the  beds  of  the  Nihan  group  are  not  represented,  or  that  the  dis¬ 
turbance  which  produced  the  unconformity  along  this  line  of  abrupt 
contact  was  of  such  a  nature  as  to  admit  of  continuous  deposition 
within  so  very  short  a  distance.  Ruling  ideas  at  the  time  were 
certainly  against  the  latter  supposition,  that  extended  observation 
seems  to  confirm  it.  Going  westwards  along  the  Pinjor  Diin,  we 
find  at  the  Satlaj,  on  the  very  strike  and  extension  of  the  Ndhan 
range,  a  continuous  conformable  sequence  from  the  beds  of  the  Nahnn 
horizon  into  the  softer  sandstones,  clays  and  conglomerates  at  the 
top  of  the  series.  The  line  of  disturbance  which  in  the  Ndhan  region 
resulted  in  a  denuded  scarp  against  which  the  topmost  beds  were 
deposited  by  overlap,  produced  in  the  Satlaj  region  an  anticlinal 
flexure  which  must  have  been  so  gradually  evolved  that  the  deposits 
accumulating  along  its  southern  base  Were  sensibly  conformable 
throughout,  although  now  we  find  the  uppermost  conglomerate* 
almost  vertical,  with  a  southerly  underlie,  at  the  edge  of  the  Dun. 
Thus  it  is  evident  that  a  well-defined  break  is  not  a  general  feature 
in  the  Sub-Himalayan  rock-series,  and  that  it  would  be  premature 
so  far  to  sever  such  a  portion  of  it  by  a  separate  name  from  the  time- 
honoured  Siwdliks.  The  name  Ndhan  is  already  current  in  print, 
and  may  at  present  be  understood  to  indicate  lower  Siwalik  rocks. 
It  is  important,  however,  to  point  out  that  the  real  inference  from 
the  unconformable  junction  is  of  more  interest  than  the  pt'imA  fa  tit 
one  ;  without  it  we  should  not  have  had  distinct  proof  that  alow 
disturbance  of  great  amount  took  place  in  the  Sub-Himalayan  zone 
during  the  formation  of  the  Siwilik  deposits. 
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Although  the  marked  separation  of  groups  suggested  by  the 
peculiar  feature  of  the  hills  between  the  Kayarda  and  Pinjor  duns 
A  division  maintained  is  not  maintainable  westwards,  there  is  a  uni- 
^Cro^stud<(bMilsteup-  f°rmity  °f  change  throughout  the  series  from 
per  BiwALiks.  base  to  top  whereby  approximate  horizons  are 

assignable.  Conglomerates  and  gravels  prevail  at  the  top,  variably 
associated  with  brown  sandy  clays.  In  many  clear  sections  the 
tbifilrness  is  quite  4,000  to  5,000  feet.  It  is  not,  however,  to  be 
Understood  that  the  deposits  were  ever  strictly  superimposed  to  that 
depth  vertically.  The  mode  of  deposition  in  successive  banks,  each 
trailing  upon  and  thinning  out  beyond  its  predecessor,  as  pointed 
out  above  for  the  section  on  the  Satlaj,  must  greatly  modify  the 
familiar  meaning  of  the  word  thickness  as  regards  space ;  although 
where  such  deposits  become  tilted  up  by  lateral  pressure,  and  exposed 
along  a  comparatively  shallow  section,  the  appearance  is  quite  the 
same  as  if  vertical  superposition  of  the  whole  series  had  obtained. 
Nevertheless,  as  regards  time,  the  fullest  thickness  must  be  taken 
into  account,  for  each  bed  is  truly  successive  to  that  below  it.  £ven 
when  raised  to  the  vertical,  those  upper  Siwalik  strata  have  so 
fresh  an  appearance  as  to  be  scarcely  distinguishable  from  the 
most  recent  deposits — from  the  beds  of  the  torrent  sbingle  or  of 
sandy  alluvium  now  accumulating  in  the  duns  or  on  the  plains. 
The  complete  justification  for  their  distinction  as  an  upper  Siw&lik 
group  is  found  in  the  few  fossils  they  have  yielded,  some  of 
which,  as  Buhalus  palctxndicus ,  would  connect  them  with  the 
pleistocene  deposits  of  the  Narbada  valley  rather  than  with  the 
pliocene  Siwaliks. 

The  main  fossiliferous  zone  of  the  Siwilik  series  constantly 

occurs  beneath  the  thick  mass  of  deposits 
Middle  Siwihks.  .  r 

noticed  in  the  last  paragraph,  and  it  has  a 
fairly  characteristic  rock-facies  of  its  own.  Massive,  clear,  gray; 
soft  sandstone  is  decidedly  the  prevailing  rock  ;  but  brightly  tinted 
clays  are  also  often  in  great  force.  The  large  vertebrate  remains, 
although  mostly  found  in  sandstone,  are  certainly  more  abundant 
where  there  are  associated  clays.  Several  thousand  feet  of  thickness 
must  also  be  assigned  to  this  middle  Siw&lik  group.  Falconer  con¬ 
sidered  this  Siwalik  fauna  to  be  miocene,  but  palaeontologists  are 
now  decidedly  in  favour  of  its  pliocene  affinities. 


OF  THE  NORTH-WESTERN  PROVINCES. 


123 


In  conformable  sequence  beneath  the  foesiliferous  zone  we  find 

Niton  « lownf  Siwilit  r0ck*  °f  th*  “me  VP*  but  havin8  » 

edly  different  aspect — strong  sandstones, 

but  of  a  darker  hue,  and  often  highly  indurated,  with  hard  clays 
generally  of  a  deep  red  or  purple  colour.  Throughout  the  Himala¬ 
yan  range,  east  of  the  Satlaj,  they  form  the  flanking  ridges  close 
under  the  higher  mountains,  and  inside  the  diins  ;  or  at  least  they 
mostly  occupy  that  position,  for  it  cannot  he  said  that  middle  Siwa- 
lik  beds  do  not  occur  there  too,  as  will  be  seen  from  the  remarks 
upon  structure.  No  fossils  can  be  quoted  from  those  beds,  but  it  is 
believed  that  some  existed  in  the  original  Siw&lik  collections.  They 
would  probably  be  of  miocene  age. 

One  of  the  most  interesting  features  in  these  SiwAlik  deposits  is 

Homontal  variations  the  variation  they  exhibit  in  relation  to  the 
in  the  SiwAlik  deposits.  position  of  the  great  river-gorges.  This  is 

most  marked  in  the  case  of  the  upper  portion  of  the  series.  The 
accumulation  of  coarse  conglomerates  is  immensely  greater  in  the 
immediate  vicinity  of  the  large  rivers  of  the  Him&layan  system,  and, 
moreover,  it  is  only  within  the  range  of  those  streams  that  we  find 
the  beds  of  large  rounded  blocks  of  quartzite  and  other  hard  rocks 
such  as  are  now  brought  down  by  those  great  torrents.  In  the 
intervals  between  the  rivers  such  conglomerates  as  occur  are  formed 
almost  exclusively  of  the  dAbris  of  the  adjoining  hills,  the  same  as 
are  found  in  the  minor  streams  now  flowing  from  those  hills;  but  in 
this  position  sandy  clays  often  form  the  bulk  of  the  formation.  The 
same  influence  is  observable  in  the  middle  group  of  the  series,  which 
is  often  conglomeratic  and  gravelly,  or  almost  exclusively  sandy, 
near  the  main  rivers,  while  away  from  them  the  clays  are  often  in 
great  force.  These  facts  are  very  observable  at  the  Satlaj  ;  in  the 
gorge  above  Bubhor  the  whole  of  the  upper  group  is  coarsely  con¬ 
glomeratic,  and  the  middle  one  is  more  or  less  pebbly  throughout, 
while  at  seven  miles  to  the  north-west  the  brown  sandy  clays,  in 
which  the  fossil  bubalua  and  canvelua  were  found,  form  three-fourths 
of  the  entire  thickness  of  the  upper  group.  The  apparent  exception 
in  the  case  of  the  Jumna  is  even  a  more  marked  illustration  of  the 
fact  under  notice.  The  river  now  flows  through  the  Siwalik  range 
at  many  miles  to  the  west  of  the  gorge  where  it  leaves  the  moun¬ 
tains;  the  fact  being  that  in  the  elevation  of  the  outer  range  the 
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Jumna  could  not  erode  a  passage  through  the  great  accumulation  of 
conglomerates  it  had  formerly  discharged  in  front  of  that  gorge, 
and  which  now  form  the  highest  summit  of  the  outer  range.  It  had 
to  work  round  them  not  in  the  direction  of  its  near  neighbour  the 
Ganges,  but  towards  the  region  of  lesser  deposition.  Thus  the  con¬ 
trast  between  the  Siw&lik  strata  to  the  east  and  west  of  the  actual 
river-passage  is  so  great  that  it  has  been  questioned  if  the  formations 
can  really  be  the  same.  To  the  east  the  upper  group  is  made  of 
the  hard  shingle  conglomerates,  while  on  the  same  strike  to  the 
west  the  conglomerates  are  composed  of  local,  principally  lower 
Biw&lik,  debris.  In  the  cis-Jumna  Siw&liks  the  middle  group  is 
formed  of  thick  masses  of  soft  sandstones  that  have  yielded  very 
few  fossils,  while  to  the  west  clays  occur  largely  on  the  same 
horizon,  and  fossils  abound.  The  facts  indicated  in  this  paragraph 
are  of  great  importance,  as  bearing  upon  the  question  of  the 
mountain-formation  ;  showing,  as  they  clearly  do,  that  although 
these  deposits,  to  a  thickness  of  8,000  to  10,000  feet,  are 
now  in  many  places  turned  up  to  the  vertical,  and  even  in¬ 
verted,  yet  the  main  features  of  the  higher  mountains  must  have 
been  during  the  Siw61ik  period  sensibly  similar  to  what  they 
are  now. 

So  far  we  have  briefly  considered  the  original  characters  of  the 
Structure  of  the  Siwilik  Siwafik  strata  :  it  is  necessary  now  to  notice 
rock.*-  the  features  induced  by  disturbance.  This 

has  taken  place  on  the  grandest  scale.  On  the  right  bank  of  the 
Ganges  above  Hardw&r  the  gray  sandstones  of  the  middle  group 
have  a  high  southerly  dip  ;  and  this  rises  gradually,  through  an 
enormous  thickness  of  strata,  to  a  nearly  vertical  underlie  in  the 
conglomerates  at  the  outer  edge  of  the  range.  A  section  of  the 
same  type  is  splendidly  exposed  in  the  gorge  of  the  Satlaj  above 
Bubhor,  in  the  second  range  of  the  Sub-Him&layan  hills.  There 
is  much  method  in  the  form  of  these  flexures  :  they  very  generally 
affect  the  form  known  as  normal ,  f.  e.,  bends  in  which  the  dip  is 
greater  on  one  side  of  the  axis,  and  so  called  because  of  more  com¬ 
mon  occurrence  than  the  symmetrical  flexure — when  both  dips  are 
equal — or  than  the  folded  flexure,  in  which  the  strata  on  the  side  of 
the  steeper  dip  have  been  pushed  beyond  the  vertical,  and  sc 
partially  inverted.  As  an  almost  universal  rule  in  this  region,  the 
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steep  side  of  these  normal  anticlinal  flexures  is  turned  from  the 
mountains.  From  this  there  results  the  familar  conformation  of  the 
Sub-Himdlayan  hills,  presenting  a  scarped  face  to  the  plains  and  a 
long  slope  towards  the  interior  valley.  These  dtins,  or  at  least  the 
flat  longitudinal  valleys  which  are  the  typical  duns,  are  thus  struc¬ 
tural  features,  not  mere  valleys  of  denudation  ;  they  rest  upon  the 
comparatively  little  disturbed  strata  in  the  hollow  of  the  synclinal 
flexure.  The  range  separating  the  diin  from  the  plains  is  formed  by 
the  anticlinal,  the  steep  (outer)  limb  of  which  is  generally  broken 
up  and  denuded  away,  hence  the  south  face  of  the  range  presents 
the  scarped  outcrop  of  the  beds  on  the  north  side  of  the  axis  of 
flexure. 

In  the  inner  ranges,  where  the  disturbing  action  was  greater, 
The  Nan  under  Mu*-  the  normal  flexure  often  becomes  folded, 
§oore€-  with,  of  course,  inversion  of  the  Btrata.  There 

is  an  instance  of  this  fairly  seen  in  the  Nun  stream  under  Mussooree  : 
below  the  narrow  gorge,  through  massive  sandstones  having  a  steep 
northerly  underlie,  there  is  a  continuous  section  in  the  low  banks 
showing  the  sandstone  becoming  pebbly,  then  interbedded  with  thin 
conglomerates,  then  with  thicker  and  coarser  beds,  all  having  the 
same  high  northerly  dip.  This  is  undoubtedly  an  ascending  section 
though  apparently,  according  to  the  dip,  it  is  a  descending  one,  ».e., 
the  whole  series  is  inverted.  To  any  one  who  has  understood  these 
simple  explanations,  it  will  be  apparent  that  if  these  conglomerates 
are  upper  Siwalik,  and  unless  there  is  a  fault  somewhere  about  the 
mouth  of  the  Nun  gorge,  the  inner  Sub-Himdlayan  range  under 
Mussooree  must  be  in  great  part  made  up  of  middle  Siwalik,  and 
not  of  Nahan  beds  ;  and  indeed  their  character  would  support  that 
view.  If  these  conglomerates  of  the  Nun  are  not  upper  Siwalik 
they  would  form  a  new  sub-division  of  the  N&han  group,  which 
could  then  hardly  be  classed  as  lower  Siwdlik.  Similar  conglomer¬ 
ates  have  lately  been  observed  in  this  inner  Sub-Himdlayan  zone 
east  of  Naini  Tal.  It  is  however  to  be  remarked  that  these  folded 
flexures  often  are  attended  by  great  faulting,  on  such  a  scale  that  all 
appearance  of  flexure  is  lost  and  we  only  find  a  section  of  upper 
Siwaliks  dipping  against,  and  apparently  passing  under,  beds  of  the 
Nahan  type.  There  are  several  grand  instances  of  such  faults  in  the 
broad  area  of  Sub-Hi mdluyan  rocks  beyond  the  Satlaj  in  the  Kdngra 
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region  And  on  through  the  Jamn  hills.  They  rnn  quite  straight 
or  in  very  open  curves  for  several  scores  of  miles,  and  as  the  dislo¬ 
cation  lessens,  the  unfaulted  flexure  is  gradually  disclosed.  The 
section  in  the  Nun  shows  us  that  to  the  east  as  well  as  to  the  west 
flexures  may  take  the  place  of  the  peculiar  unconformablc  overlap¬ 
ping  boundary  between  the  upper  and  lower  SiwAliks  described  in 
the  NAhan  region,  where  there  is  no  dun.  The  difference  of  struc¬ 
ture  would  be  such  as  might  result  from  the  presence  of  some 
unyielding  mass  of  rock  underground  in  this  latter  position,  prevent¬ 
ing  the  formation  of  flexures.  This  N Allan  region  is  in  other  ways 
remarkable,  as  we  shall  see  in  following  sections. 

The  form  of  the  structural  features  prevailing  in  the  Snb-HimA- 
layan  zone  indicates  plainly  a  thrust  from  the  adjoining  mountain 
mass  ;  and  the  magnitude  of  the  total  movement  is  astonishing  in 
connection  with  the  reflection  made  in  a  previous  section,  that  it 
must  in  great  part  have  occurred  since  the  mountain  moss  had 
assumed  somewhat  of  its  present  form  ;  or,  at  least,  that  the  main 
drainage  system  had  remained  the  same  throughout. 

From  what  has  already  been  said,  a  general  idea  might  be  formed 

Distribution  of  Siwilik  of  the  distribution  of  the  different  groups  of 
roc*8-  the  SiwAlik  series  ;  but  the  effects  of  denu¬ 

dation  and  other  influences  remain  to  be  indicated.  The  chief 
expanse  of  the  Sub-Himalayan  hills  and  rocks  is  beyond  the  Satlaj. 
From  about  Pinjor,  the  lower  Himalayan  ranges  trend  northwards 
towards  the  lofty  gneissic  ridge  of  the  Dhauladhar,  overlooking  the 
KAngra  Dun.  The  outer  range  of  the  Sub-HimAlayan  is  not  affected 
by  this  change  of  direction,  so  that  the  zone  of  tertiary  rocks  becomes 
permanently  widened  to  about  three  times  the  breadth  it  exhibits 
along  the  whole  mountain  range  to  the  east.  In  the  KAngra  region 
there  is  a  succession  of  three  duns  occupied  by  conglomerates,  separated 
by  ridges  of  sandstone  brought  up  along  great  faults.  To  as  far  as 
the  Ganges  the  upper  Siwaliks  are  still  well  represented  in  the  outer 
hills  ;  but  east  of  this  river,  along  the  whole  of  Rohilkhand,  only 
remnants  of  these  outer  Siwaliks  have  been  observed.  They  seem  to 
have  been  mostly  denuded  away,  and  one  comes  at  once  upon  the 
older  sandstones  of  the  ranges  immediately  flanking  the  high  moun¬ 
tains.  This  is  the  case  under  Naini  Tal.  The  change,  however,  is 
not  a  permanent  one  ;  for,  again,  far  to  the  east,  on  the  road  to 


OF  THE  NORTH-WESTERN  PROVINCES. 


127 


KlthmAndu,  there  is  a  broad  outer  Siwdlik  range,  formed  of  soft 
sandstones  and  conglomerates,  and  separated  by  a  dun  from  an 
inner  zone  of  lower  sandstones.  But,  again,  along  the  Sikkim 
and  Bhutan  border,  there  is  no  sign  of  the  outer  Sub-Hiinklayan 


range. 

It  has  been  said  above  that  the  uppermost  Siwdlik  strata  are 

considered  to  be  of  newer  pliocene  age,  and 

Post-tertiary  deposits. 

we  have  seen  modern  deposits  being  laid 
down  against  them  along  the  base  of  the  hills  in  the  bhdbar  region. 
In  these  a  fossil  village  was  dug  out  by  Colonel  Cautley  in  the 
excavations  for  the  Eastern  Jumna  Canal.  They  no  doubt  passed 
down  into  beds  of  the  prehietorical  or  recent  period.  Still  there 
would  be  a  great  gap  left  in  the  sequence  of  formations — the  whole 
of  the  pleistocene  period,  represented  in  Europe  by  the  drift,  and 
the  cave  deposits,  which  for  years  past  attracted  so  much  attention 
in  connection  with  the  discovery  of  human  remains.  For  some 
middle  portion  of  that  period  representatives  are  found  in  the  Sub- 
Himalayan  zone.  They  are  unmistakably  exposed  on  the  Satlaj, 
above  Bubhor,  where  the  hills  on  either  side  of  the  river,  to  a  height 
of  some  500  feet,  are  capped  by  clays  and  coarse  conglomerates, 
resting  quite  undisturbed  on  the  edges  of  vertical  Siwalik  strata, 
both  of  the  middle  and  uppermost  groups.  It  is  clear  that  a  long 
time  of  disturbance  and  denudation  must  have  intervened  between 
the  deposition  of  those  totally  unconformable  deposits  ;  also  that 
those  high-level  conglomerates  are  separated  from  recent  deposits 
by  at  least  the  time  it  has  taken  the  Satlaj  to  excavate  its  gorge  to 
its  present  depth.  These  two  limiting  tests  of  age  are  quite  as  co¬ 
gent  as  those  applied  to  corresponding  deposits  in  Europe.  Beds  of 
the  same  age  are  well  exposed  above  the  sanction  already  described 
in  the  Nun  river  under  Mussooree.  They  are  here  quite  on  a  level 
with  the  summits  of  the  Siw&lik  hills  to  south  of  the  Dehra 
Diin. 


The  most  interesting  deposits  of  this  age  are  those  to  which  a 

.  glacial  origin  has  been  assigned.  It  was  long 

Supposed  glacial  deposits  .  ,  ,  ,,  ,  .  e  .. 

since  observed  that  the  glaciers  ot  the 

Himalaya  had  once  extended  to  a  much  lower  level  than  they  do 

now.  Unmistakable  moraines  are  found  in  Sikkim  to  within  8,000 


feet  of  the  sea  level,  the  present  limit  of  glaciers  being  about  14,000 
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feet.  More  recently  a  glacial  deposit  has  been  described  in  the 
Kongra  valley.  £normous  blocks  of  gneiss  are  freely  scattered  in 
the  low  ground,  at  an  elevation  of  2,500  to  3,000  feet,  along  the 
whole  base  of  the  Dhuuladh&r  range,  resting  on  the  Siwalik  strata. 
One  cannot  well  assign  a  limit  to  the  mass  that  may  be  moved  by 
a  rush  of  water  on  a  considerable  slope  ;  but  the  distribution  of 
these  blocks  makes  it  very  difficult  to  account  for  them  by  any 
action  of  this  kind  through  the  existing  gorges  ;  for  they  occur 
along  the  slope  of  the  flanking  ridges,  seemingly  quite  out  of  reach 
of  any  possible  sweep  of  the  torrents.  They  are  three  possible 
assumptions  to  account  for  their  position  :  by  supposing  the  scarp 
of  the  gneiss  now  forming  the  mountain-ridge  to  have  once  extended 
a  couple  of  miles  in  advance  of  where  it  is  now,  and  so  as  to  bring 
those  blocks  within  the  range  of  its  talus,  but  in  this  case  the  blocks 
should  be  found  over  the  intermediate  heights,  which  is  not  the  case; 
or  to  admit  that  the  blocks  were  ice-borne,  and  not  by  glaciers,  for 
the  blocks  are  not  arranged  in  moraine  fashion,  but  by  floating  ice 
in  a  lake  of  that  period  ;  or  to  suppose  that  the  whole  valley  and 
the  main  gorges  were  formerly  choked  up  with  dotrital  accumulations 
to  such  a  level  as  may  have  brought  these  lateral  positions  within 
the  range  of  the  spill  from  the  gorges,  ever  overtopping  the  lower 
flanking  hills.  This  is  by  no  means  a  gratuitous  supposition,  for  we 
find  those  coarse  superficial  deposits  capping  the  heights  above 
KAngra  fort,  on  the  south  of  the  valley,  and  not  derivable  from  the 
Siwklik  conglomerates  on  which  they  rest.  The  necessary  slope  of 
deposition  for  such  materials,  from  this  position  to  the  mountain 
range,  would  give  elevation  enough  there  for  any  observed  distribu¬ 
tion  of  the  great  blocks,  by  simple  diluvial  action.  This  is  probably 
the  real  history  of  the  case  ;  but  the  possible  influence  of  ice  action 
to  aid  the  process  is  not  to  be  lost  sight  of.  When  the  Himklayan 
glaciers  reached  to  8,000  feet  lower  than  at  present,  ice- work  must 
have  been  very  active  in  the  Dhauladh&r,  and  its  effects  very  mark¬ 
ed  in  the  deposits  at  the  base  of  the  range.  All  the  facts  suggest 
that  those  high-level  gravels  are  of  the  same  age  throughout  the 
Himalayan  border,  and  probably  of  the  same  age  as  the  former 
extension  of  glacial  action  ;  and  it  is  impossible  not  to  notice  the  near 
coincidence  of  this  age  with  that  of  the  glacial  period  of  Europe. 
There  is  no  independent  evidence  of  changes  of  level  since  the  age 
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of  these  deposit*  ;  and  it  is  doubtfnl  how  far  mere  difference  of  rain. 
fell  could  count  for  the  change  ;  we  should  thus  be  driven  to  enter¬ 
tain  the  idea  of  an  ice-age. 

The  confirmation  of  this  physical  evidence  of  a  great  phenome- 

Importin'*  of  theory.  n0n  >“™g  affected  .ynchr.nou.ly  hr*. 

a  portion  ot  the  earth  s  surface  would  be  of 

the  highest  importance  to  geological  science.  Since  the  abandon¬ 
ment  of  the  primitive  idea  that  all  similar  rocks  were  of  contem¬ 
poraneous  origin,  we  have  been  at  a  loss  for  any  test  of  absolute 
time-horizons.  Within  continuous  land  areas  some  approach  to  a 
judgment  can  be  made  by  closely  comparing  series  of  adjoining 
sections,  but  for  any  distant  <v  detached  area  we  have  to  trust  to 
palaeontology  for  the  hombuxis,  or  comparative  classification,  of 
formations.  Palaeontological  homotaxis,  however,  implies  differ¬ 
ence  as  well  as  correspondence  in  actual  time  relations  ;  and  the 
problem  of  settling  fVom  fossil  evidence  only,  in  which  direction 
the  difference  should  be  counted,  is  an  exceedingly  complex  under¬ 
taking.  Thus  palseontmogy  itself  was  the  chief  sufferer  by  the 
natural  limitation  of  age-tests  for  the  stratigraphical  foundation 
upon  which  it  was  based,  and  of  which  it  is  as  yet  far  from  being 
independent.  And  as  the  history  of  life  upon  the  globe  is  the 
object  of  the  highest  interest  in  geology,  the  check  to  progress  was  a 
very  serious  one.  The  occurrence  of  even  one  seini-universal 
phenomenon,  leaving  such  peculiar  and  well-marked  stratigraphi¬ 
cal  characters  as  those  of  an  ice-poriod,  would  afford  an  invalu¬ 
able  test  whereby  to  check  the  direction  of  growth  and  distribution 
of  organic  forms  in  all  the  formations  nearly  connected  therewith. 

The  change  from  the  Sub-HimAlayan  hills  to  the  outer  region 

The  lower  Himilayan  of  the  mountains  is  always,  as  has  been 
region.  shown,  a  more  marked  feature  than  the 

mere  difference  of  height  would  suggest.  The  hills  of  the  NAhan 
zone  range  from  3,000  to  nearly  5,000  feet,  while  the  summits  of 
the  adjoining  mountain-ridge  vary  from  6,000  to  8,000.  From 
this  to  the  great  snowy  range  there  lies  a  tract  more  than  fifty  miles 
wide,  of  deep  valleys  and  narrow  ridges,  the  average  elevation  of 
which  would  be  ivarcelj  over  that  of  the  border-zone  of  mountains. 
This  is  the  region  appropriately  known  as  the  lowor  or  outer 
HimAlaya.  The  main  watershed  of  this  broad  tract  of  mountains  lies 
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well  to  the  north  of  the  line  of  snowy  peaks,  and  the  great  rivers 
traverse  the  lower  hills  in  very  tortuous  courses.  The  configuration 
stamped  upon  the  area  by  the  denudation  from  rain  and  rivers  gives 
very  little  clue  to  the  rock-struoture.  Although  the  general  strike  of 
the  formations  is  parallel  to  that  of  the  range,  the  composition  of  the 
strata  is  too  complex,  and  the  cases  of  local  distortion  too  frequent, 
to  admit  of  an)  ching  like  the  regularity  of  feature  that  has  been 
described  in  the  Sub-Him&layan  zone.  One  character  may,  how¬ 
ever,  be  noticed  as  constant  throughout  the  western  part  of  the  lower 
Himalaya  to  as  far  east  as  the  Nepal  frontier  :  along  the  outermost 
zone  there  occurs  a  strong  limestone  formation,  producing  ridges  of 
more  rugged  outline  and  having  a  greater  elevation  than  the  hills 
for  some  distance  to  the  north  of  it.  Our  knowledge  of  this 
immense  stretch  of  mountains  is  so  fragmentary  that  no  connected 
account  can  be  given  of  it.  We  can  only  give  a  sketch  of  the  fom* 
sections  that  have  been  even  cursorily  observed,  and  offer  some 
conjectures  as  to  their  connection.  The  four  sections  occur  in  the 
Simla  region,  the  Kumaon  region,  Nepal  and  Sikkim. 

The  first  thing  to  note  of  the  Simla  region  is  that  it  constitutes 

_  the  termination  of  the  Lower  Himalaya  as 

The  Simla  region. 

Sub-Him&layan  zone  it  was  noted  how  from  about  Pinjor  (on  the 
main  road  to  Simla)  the  boundary  of  the  mountains  trended  round 
to  the  north  for  about  eighty  miles,  up  to  the  base  of  the  Dhaula- 
dh£r  ridge,  which  is  exactly  on  the  line  of  the  great  snowy  range, 
and  is  structurally  its  equivalent.  Thus,  of  course,  the  continuous 
broad  area  of  lower  mountains  is  cut  off.  It  is  important  to  notice 
that  this  is  not  a  freak  of  denudation,  a  great  bay  worn  into  the 
mountains  by  a  tertiary  sea  :  were  this  the  case,  we  should  find  the 
successive  formations  of  the  area  striking  out  along  that  curve  and 
abruptly  cut  off  there.  The  fact  is  not  so.  The  strike  of  the  rocks 
bends  regularly  with  the  direction  of  the  boundary,  thus  showing 
that  the  entire  feature  is  an  original  character  of  the  mountain- 
structure.  We  have  here,  in  the  extinction  of  the  Outer  Hima¬ 
layan  region,  the  beginning  of  the  north-westerly  decrease  of  the 
Himalayan  elevation.  The  mountains  beyond  the  Bavi,  which, 
in  a  superficial  sense — as  being  south  of  the  range  of  maximum 
elevation — might  be  held  to  represent  the  Lower  HimAlaya*  do  not 


characterised  above.  In  describing  the 
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reproduce  its  characters.  Kashmir  has  structurally  more  relation 
to  the  Central  HimAlaya  than  to  anything  south  of  the  snowy  range. 
This  fact  of  diminishing  original  elevation  comes  out  very  clearly  in 
the  peculiar  distribution  of  some  of  the  formations  that  occur  in  the 
Simla  region.  These  have  been  roughly  classified  as  below  : — 

{Kasauli. 

Dagshai. 

Subithu  (nummulitic). 

Krol  (?  triassic). 

Infra-Krol. 

Blaini. 

Infra-Blaini. 

Schists  and  gneiss. 

The  marked  change  in  the  surface  configuration  from  the  Sub- 

HimAlayan  to  the  Lower  HimAlayan  hills 

The  Sirauu  formation.  J 

introduces  for  the  most  part  a  total  change 

of  rocks.  Below  Mussooree  and  Naini  TA1,  and  throughout  the 
whole  range  to  eastward,  one  steps  at  once  and  for  good  from  the 
upper  tertiary  sandstone  to  the  much  older  slaty  rocks.  It  is  not 
so,  however,  in  the  region  between  the  Jumna  and  the  Satlaj. 
The  high  ridge  on  which  stand  the  stations  of  Kasauli  and  Dagshai 
is  formed  of  rocks  very  similar  in  character  to  those  of  the  NAhan 
zone  close  by  ;  but  the  marked  boundary  separating  them  is  con¬ 
tinuous  with  that  forming  to  the  east  the  separation  of  the  Nahan 
from  the  slates.  Indeed  even  here,  under  Kasauli,  the  slates  often 
appear  along  the  boundary  beneath  the  sandstones  of  the  ridge, 
which  have  been  upheaved  upon  a  basement  of  their  supporting 
rock.  Resting  upon  the  slates  in  this  position  we  find  thick  beds 
of  dull  brown,  gray,  and  olive  indurated  clays  with  bands  of  lime¬ 
stone,  in  which  there  occur  abundantly  fossils  characteristic  of  the 
nummulitic  period.  These  beds  are  well  seen  about  Subathu. 
They  are  overlaid  conformably  and  with  alternating  transition  by 
red  clays  with  hard  purple  and  gray  sandstone,  well  seen  about 
Dagsh&i.  In  the  ascending  section  sandstone  prevails  to  the 
exclusion  of  the  red  clays,  as  is  well  seen  on  the  ridge  at  Kasauli. 
In  these  top  beds  numerous  leaves  have  been  found  indicating 
the  proximity  of  an  abundant  sub-tropical  vegetation.  The 
aggregate  thickness  of  this  threefold  formation  (SubAthu,  Dagshai, 
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and  Kasauli)  may  be  from  2,000  to  3,000  feet.  Collectively  it 
may  be  known  aa  the  Sirmur  senes,  a  considerable  part  of  its  area 
occurring  within  that  State. 

Here,  then,  at  last  we  have  a  formation  the  horizon  of  which  is 

fixed  by  a  well-marked  marine  fauna.  The 
Its  distribution.  SubAthu  group  at  the  base  of  this  series  is 

certainly  eocene  ;  and  considering  the  perfectly  transitional  charac¬ 
ter  of  the  three  groups,  we  may  provisionally  consider  the  whole 
series  to  be  of  this  age.  The  study  of  its  position  and  relations  seems 
to  throw  much  light  upon  the  history  of  the  mountain-system.  It 
forms  an  almost  isolated  outlier,  caught  up  on  the  edge  of  the  moun¬ 
tain-area.  Its  greatest  width,  east  of  DagshAi,  is  about  ten  miles. 
In  that  direction  it  stops  out  along  the  crest  of  a  ridge  at  about 
fifteen  miles  west  of  the  Jumna  ;  the  mode  of  termination  show¬ 
ing  that  it  was  effected  simply  by  greater  elevation  to  the  east, 
and  consequent  denudation.  The  only  other  known  occurrence  of 
these  rocks  within  the  south  Himalayan  boundary  to  eastwards  is 
a  small  patch  of  Subathu  beds  on  the  top  of  the  ridge  east  of 
the  Ganges  close  to  the  village  of  Bon  in  GarhwAl.  In  the  far 
east,  however,  the  nummulitic  deposits  at  the  south  base  of  the 
Giro  hills  have  a  very  striking  resemblance  to  the  SubAthu  beds  ; 
but  it  is  doubtful  if  they  were  ever  connected.  To  the  west, 
at  the  Satlaj,  the  outlier  is  attenuated  to  a  band  a  few  yards 
wide — a  bottom  remnant  of  the  SubAthu  beds.  These  rocks  again 
appear  in  some  forco  in  the  ridge  beyond,  but  become  gradually 
depressed  in  that  .direction,  so  that  before  reaching  the  BiAs 
the  most  characteristic  bottom  group  has  disappeared.  The  band 
as  represented  by  the  upper  groups  is  well  marked,  though  very 
narrow,  at  the  Ravi.  The  hill  station  of  DharmsAla  stands  upon  it. 


Some  points  of  interest  have  been  made  out  regarding  the  rela- 

Its  uncomformity  to  the  tions  between  the  Sirmur  series  and  the 
older  rocks.  contiguous  older  formations.  There  is  very 

deep  unconformity  :  the  Subathu  beds  do  not  rest  upon  the  next 
youngest  rock,  which  is  the  great  Krol  limestone,  but  upon  beds 
which  underlie  that  limestone.  This  is  fully  made  out.  As  a 
natural  concomitant,  we  find  that  the  surface  of  contact  of  the  two 


contrasting  formations  is  a  very  uneven  one.  On  the  ridge  at 
Subathu  there  are  not  more  than  50  feet  of  the  typical  Subathu 
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beds  below  the  red  rocks  ;  while  in  the  valley  alongside  there  must 
be  600  to  800  feet  of  this  bottom  group.  These  facta  suggest 
proximity  to  the  edge  of  deposition  of  the  nummulitic  sea  ;  and  the 
succeeding  deposits,  ending  in  the  plant-beds  of  the  Kasauli  zone 
tend  to  confirm  the  view. 


It  seems,  too,  that  little  or  none  of  the  contortion  which  now 

Contortion  of  the  slates  affects  all  the  rocks  had  occured  before  the 
post-eocene.  deposition  of  the  SubAthu  beds  ;  for  at 

SubAthu  itself  a  characteristic  bottom  layer  is  clearly  seen,  resting 
continuously  throughout  a  considerable  synclinal  flexure  upon 
approximately  the  same  bed  of  the  supporting  slates.  In  agree¬ 
ment  with  this  observation,  we  now  find  these  rocks  to  have 
undergone  equal  contortion  with  the  slates.  The  inner  boundary 
of  the  eocene  area  is  a  very  broken  one  ;  and  outlying  shreds 
of  the  nummulitic  clays  are  found  caught  up  in  folds  of  the 
slates,  as  may  be  seen  on  the  road  north  of  the  Haripur  rest- 
house. 

All  these  facts  would  tend  to  prove  that  although  some  general 

,  ,  elevation  of  the  mountain  area,  involving 

Inferences  7  o 

deep  denudation  of  the  rocks,  had  occurred 
here  prior  to  the  tertiary  period,  none  of  the  special  disturbance 
characteristic  of  the  existing  mountain-system,  and  so  specially 
marked  in  this  fringing  zone,  took  place  till  after  the  deposi¬ 
tion  of  the  eocene  rocks.  The  Sirmur  series  exhibits  more  intense 
and  varied  disturbance  than  is  at  all  general  in  the  Nahan  group. 


The  relation  of  the  Sirmur  to  the  N&han  group  cannot  be  so 

Relation  of  Sirmur  and  definitely  made  out,  as  they  are  only  seen 
Siwalik  scries.  near  each  0ther  along  a  single  steep  line  of 

boundary  ;  and  the  question  is,  as  to  the  nature  of  this  boundary. 
The  argument  for  the  total  separation  of  the  groups  in  this  region 
appears,  however,  to  be  pretty  conclusive.  Although,  as  has  been 
said,  the  rocks  of  the  upper  Sirmur  groups  have  a  strong  lithologi¬ 
cal  resemblance  to  those  of  the  KAhan  group — so  much  so  that  the 
type  of  the  Sub-Himalayan  (ffeposits  may  be  said  to  have  set  in 
with  the  eocenes — the  facies  of  the  NAhan  and  Sirmur  groups  are  so 
distinct,  in  close  proximity,  that  there  is  little  ground  for  consider¬ 
ing  any  parts  of  them,  as  represented  in  this  Jumna-Satlaj  region, 
to  be  equivalent.  It  is  only  on  the  supposition  of  the  boundary 
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between  the  areas  (which*  is  also  the  chief  boundary  along  the 
base  of  the  mountains)  being  a  great  fault,  that  the  question  of 
correspondence  can  arise  at  all.  But  as  this  supposition  is  the 
primd  facie  one — the  one  that  would  be  applied  from  the  accepted 
interpretation  of  like  boundaries  in  other  mountain  regions — it  is 
necessary  to  state  the  evidence  against  it. 


Probable  unconformity. 


Throughout  the  whole  range  of  the  NAhan  zone  in  this  region 

no  trace  of  the  very  characteristic  SubAthu 
beds  has  been  found,  either  at  the  apparent 
local  base  of  the  section,  or  as  a  remnant  adhering  along  the  sup¬ 
posed  fault-ground.  In  the  former  position  it  might  be  said  we 
should  be  more  likely  to  find  the  top  rocks  of  the  older  group  ;  but 
this  too  can  be  answered  negatively  :  the  lower  we  get  in  the  NAhan 
group,  we  find  clays  to  occur  more  frequently,  whereas  the  Kasauli 
beds  are  almost  exclusively  sandstones.  It  is  also  to  be  noted  that 
no  remnant  of  the  NAhan  rocks  has  been  recognised  capping  the 
Kasauli  beds,  or  otherwise,  within  the  eocene  area.  No  conglome¬ 
rate  has  been  observed  in  the  Sirrnur  group.  The  only  position 
from  which  the  original  continuity  of  the  groups,  with  separation 
by  faulting,  could  be  maintained,  would  be  to  assert  that,  as  the 
actual  base  of  the  NAhan  group  has  never  been  seen  in  this  region, 
the  whole  eocene  group  may  be  buried  beneath  it  in  conformable 
sequence,  or  otherwise ;  and  correspondingly,  that  any  trace  of  the 
NAhan  deposits  had  been  washed  away  from  the  present  eocene 
area.  So  much  for  the  direct  evidence.  As  to  the  indirect,  there 
is  really  little,  except  the  fact  of  abruptness,  in  the  character  of 
the  boundary,  itself  to  countenance  the  supposition  of  a  great 
fault.  A  straight  line  drawn  from  the  west  end  of  the  eocene  area 
in  Sirmur  to  the  small  nummulitic  outlier  east  of  the  Ganges 
would  touch  the  Siwalik  hills  south  of  Dehra  ;  and  along  the  great 
bay-like  course  of  the  boundary,  north  of  that  line,  there  are 
many  sharp  changes  of  direction,  such  as  are  not  supposed  to  be 
compatible  with  dislocations  of  such  dimensions  as  would  be 
required  in  this  case.  The  great  faults  in  the  Sub-HimAlayan  zone 
were  seen  to  be  remarkably  straight.  The  alternative  and  most 
probable  supposition  is  that  the  eocene  area  was  upraised,  and 
something  approaching  to  the  present  Bteep  edge  of  contact  eroded 
oat  of  it,  before  the  deposition  of  the  NAhan  rocks. 
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It  is,  however,  to  be  mentioned  that  far  to  the  north-west 

Change  of  character  to  there  is  complete  transition  throughout  the 
the  north-west.  tertiary  series,  from  the  Subkthu  to  the  top 

SiwAlik.  The  partial  obliteration  of  the  Sirmur  series,  as  forming 
a  sharply  defined  zone  at  the  base  of  the  mountains,  commences 
at  some  fifty  miles  beyond  the  Ravi  about  Udampur.  The  zone 
is  there  more  than  twenty  miles  broad,  and  rocks  of  Siwilik  aspect 
occur  within  it.  Still  as  a  zone  of  greater  upheaval  it  is  traceable  to 
beyond  the  Punch  ;  but  before  reaching  the  Jhilam  it  is  quite 
effaced,  the  whole  tertiary  series  sweeping  across  it  in  an  anticlinal 
flexure.  These  facts  do  not  in  the  least  disturb  our  conclusions 
regarding  the  relation  of  the  lower  and  upper  tertiary  series  in  the 
Lower  Himilayan  region.  They  only  form  part  of  the  concurrent 
evidence  that  towards  the  middle  of  the  Himilayan  system  the 
elevation  was  greater,  and  commenced  earlier  than  in  the  terminal 
region.  The  same  fact  is  emphatically  shown  in  the  comparative 
relation  of  the  Sirmurs  to  the  older  rocks  in  these  two  positions. 
In  this  case  there  can  be  no  doubt  of  the  deep  unconformity  in 
the  Simla  region — a  relation  of  the  same  kind  as  that  here 
adopted  for  the  Sirmur-Nkhan  relation  in  the  same  area.  But  this 
feature  too  is  quite  changed  to  the  north-west :  in  the  great  inliers 
of  old  limestone  that  occur  within  the  tertiary  area  of  the  Jamu 
hills,  the  Subathu  group,  with  the  same  characteristic  bottom- 
bed  as  noticed  at  Subkthu,  is  'everywhere  observed  in  parallel  (con¬ 
formable)  superposition  with  the  old  limestone.  It  is  not  in¬ 
deed  proven  that  this  rock  represents  the  Krol  formation ;  never¬ 
theless,  the  contrast  of  the  stratigraphical  relation  is  most  striking. 

We  have  again  to  refer  to  the  Jumna-Satlaj  ground  for  the 

Older  rocks  of  the  Simla  Best  sections  of  the  next  older  rocks  to  the 

eocene.  The  peculiarities  of  this  region 

come  out  stronger  as  we  recede  in  time.  Its  character  in  the 
plains,  as  the  present  main  watershed  of  Hindustan,  is  really  its 
least  permanent  feature  :  there  is  some  reason  to  think  that  the 
Jumna  once  upon  a  time  may  have  flowed  towards  the  Indus 
through  western  Rajputkna.  It  can  certainly  be  affirmed  that 
such  a  course  was  within  the  range  of  the  diluvial  conditions  that 
formerly  obtained  in  upper  India.  The  peculiar  unconformity 
found  in  this  position  between  the  upper  tertiary  rocka  ia  not. 
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like  the  plains1  watershed,  accidental  or  temporary,  but  structural. 
In  the  well-preserved  sections  of  the  Sirmur  group  we  found  in  this 
region  the  only  representative  of  the  eocene  period  within  the 
Southern  Himalaya  ;  and  again  here  we  find  the  best  preserved 
remains  of  the  older  formations.  This  ground  too  has  been  examined 
in  more  detail,  so  it  will  serve  as  a  standard  of  comparison. 

The  Solan  rest-house  on  the  new  road  to  Simla  stands  between 
„  ,  .  three  picturesque  mountains  of  limestone. 

Standard  section.  7 

more  or  less  isolated  in  each  case  upon  a 
base  of  supporting  rock.  It  is  a  blue  gray  stone,  several  hundred 
feet  in  thickness.  From  its  position  here  we  are  safe  in  taking 
it  as  the  youngest  group  of  the  series  with  which  it  is  connected. 
It  has  now  for  some  years  been  spoken  of  as  the  Krol  limestone. 
There  is  often  a  band  of  coarse  sandstone  at  the  base  of  it,  which 
seems  to  vary  a  good  deal  in  thickness,  often  at  the  expense  of  the 
limestone.  Below  this  there  is  well  exposed  in  this  neighbourhood 
a  thick  band  of  black  carbonaceous  slaty  shales,  which  pass  down 
into  similar  non-carbonaceous  flaggy  beds,  forming  the  whole  base 
of  the  mountains  in  this  zone,  down  to  the  lowest  levels.  At  a 
thousand  feet  or  more  from  the  base  of  the  Krol  limestone  there 


occurs  in  those  slaty  flags  a  thin  band  of  compact  limestone  of 
clear  pink,  yellow,  or  gray  tints,  often  accompanied  by  a  bed  of 
conglomerate,  and  a  white  quartzite.  This  band,  though  a  thin  one, 
seems  to  be  very  persistent  to  great  distances ;  it  is  therefore 
important  as  a  well-marked  horizon.  It  has  been  identified  on  the 
flanks  of  the  hills  under  Simla ;  far  up  the  valley  of  the  Tons,  at 
the  crossing  of  the  Simla-Mussooree  road  ;  on  the  Ganges  near 
Tapuban,  and  again  on  the  hillside  north  of  the  Kota  Diin  in 
Kumaon.  It  is  called  the  Blaini  group.  The  Krol  group  is  traceable 
eastwards  almost  continuously,  and  in  about  the  same  condition  as 
at  the  Krol,  through  Deoban  in  Jaunsar  to  Mussooree  and  Naini  Tdl. 

From  certain  lithological  resemblances  to  the  rocks  in  Spiti, 


Conjectured  affinities. 


which  he  had  classified  from  fossil  evidence, 
Dr.  Stolickza  has  conjectured  that  the  Blaini 


and  tn/ra-Blaini  beds  may  correspond  with  members  of  his  Muth 


and  Bhabe  series,  of  upper  and  lower  silurian  age ;  that  the  Krol 


group  represents  his  Lilang  series,  which  is  triassic  ;  and  that 
the  in/ra-i Krol  may  correspond  with  his  Kuling  series  of  the 
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•arboniferous  period,  in  the  central  Himalaya.  Bat  no  recognizable 
fossil  has  yet  been  found  in  these  rocks  in  the  lower  Himalayan 
region. 

The  relation  of  this  series,  which  forms  so  continuously  the 

outermost  zone  of  the  lower  Himalaya,  to 

Extension  to  Simla.  ,  ,  .  ,  ,  .  . 

tne  metamorpnic  rocks  on  the  north  is  very 
puzzling,  yet  essential  to  the  explanation  of  the  mountain  structure. 
Some  important  hints  towards  it  are  found  in  the  Simla  region. 
Unless  one  chances  to  stumble  upon  an  outcrop  of  the  Blaini  group, 
the  flaggy  slates  of  the  infra- Krol  and  in/ra-Blaini  horizons  are 
indistinguishable.  Immediately  north  of  the  Krol  there  is  a  com¬ 
pressed  anticlinal  flexure,  with  elevation  to  the  north  of  it ;  so  that 
the  slaty  rocks  occupy  the  whole  ground  till  we  reach  the  quartzites 
of  Tara  Devi  and  Boileauganj,  which  dip  towards  their  common 
Synclinal  axis  at  the  gap  south  of  Simla  :  limestone  occurs  above 
them  on  Jatog.  These  may  represent  the  Krol  group.  Hoivever 
this  may  be,  there  can  be  no  doubt  about  the  identification  of  the 
Blaini  group  on  the  spur  under  the  Yarrows  and  under  Chota  Simla, 
on  the  opposite  sides  of  Jako.  The  thickness  of  strata  above  these 
outcrops,  to  the  top  of  Jako,  would  quite  carry  the  section  up  to  the 
base  of  the  Krol  group. 

An  interesting  feature  of  the  section  is  that  the  rocks  of 

the  Jako  and  Boileauganj  hills  are  highly 

Typical  instance  of  orer-  .  ,  .  . 

lying  metamorphism  it  IDBKlinorpDlC  miC&"SCulstS  Jind  ^&ril6tli6roUB 

8imla-  hornblende-schists  with  abundance  of  vein- 

quartz — while  the  flaggy  slates  above  and  below  the  Blaini  group, 
all  round  the  west,  north  and  east  base  of  the  hill,  are  as  little  meta- 
morphic  as  on  the  base  of  the  Krol.  This  is  a  crucial  instance  of 
a  phenomenon  that  meets  us  far  and  wide  throughout  the  Himalaya, 
the  superposition  of  highly  metamorphic  upon  non-metamorphic 
strata.  The  metamorphism  is  often  apparently  greater  than  here — 
we  find  gneiss  instead  of  crystalline  schists  at  top — while  the  case 
for  superposition  is  less  distinct ;  so  that  it  is  possible  to  doubt  the 
fact  of  its  being  a  normal  ascending  section  ;  and  accordingly  this 
has  always  been  a  chief  stumbling-block  in  the  interpretation  of 
the  lower  Himalayan  sections.  It  is  the  feature  that  so  fatally 
puzzled  Herbert  fifty  years  ago.  We  shall  have  to  return  to  the  sub¬ 
ject  presently,  and  would  only  remark  here  that  the  very  instructive 
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instance  we  have  just  seen  ocours  in  a  much  frequented  position, 
where  many  English  people  pass  many  idle  hours. 

The  same  flaggy  slates  seem  to  continue  for  a  long  way  north  of 

Section « long  ridge  north  Simla,  fo  r  the  most  part  with  a  moderate 
of  Simla.  north-easterly  inclination.  There  are  several 

lines  of  crash  and  strain,  generally  found  at  the  gaps,  but  apparently 
unattended  by  great  dislocation,  for  no  new  rock  appears  along  these 
lines.  The  Blaini  group  has  been  identified  on  the  ridge  north  of 
Theog  bringing  in  the  Krol  beds  towards  Mati&ni,  where  there  are 
symptoms  of  gradual  general  metamorphism.  At  N&gkanda  this 
change  is  very  decided,  and  here  those  slaty  schists  seem  to  pass 
into  the  flanks  of  Hatn,  the  top  of  which  is  formed  of  massive  beds 
of  gneiss,  lying  nearly  horizontally.  This  rock  is  the  same  as  the 
so-called  central  gneue  forming  the  southern  basement  of  the  great 
snowy  range,  where  its  chief  characteristic  seems  to  be  the  preva¬ 
lence  in  it  of  ramifying  veins  of  albite-granite.  These  observations 
have  suggested  that  the  Krol  beds  had  here  overlapped  the  slate 
series,  and  are  in  original  contact  with  the  gneiss. 

We  have  now  seen  a  general  section  up  to  the  great  mountain 

Parallel  section  in  the  range.  It  is  taken  for  the  most  part  along 
Batlaj  valley.  the  watershed  in  a  north-east-by-east  direc¬ 

tion  from  Simla.  The  apparent  simplicity  of  it  is  very  encourag¬ 
ing  ;  but  we  have  not  far  to  go  to  dispel  this  illusion.  It  may  be 
noted  that  no  limestone  appears  on  this  section  beyond  Simla.  The 
Sh&li  mountain,  however,  only  a  few  miles  to  the  west  of  Matiani, 
is  made  of  strong  limestone,  not  unlike  the  Krol  rock,  with  an 
accompanying  sandstone,  and  underlaid  by  flaggy  slates  like  those 
about  Simla.  If  they  are  the  same,  and  indeed  in  any  case,  their 
position  is  somewhat  puzzling,  for  from  Shali  they  dip  eastwards 
under  the  schists  of  Matiani  and  northwards  down  to  the  Satlaj, 
where  the  limestone  seems  to  pass  under  the  gneiss  of  the  Jalori 
ridge.  It  is  not  merely  a  case  of  dipping  toward $  these  metamor- 
phic  rocks  ;  the  Y-shaped  outcrop  of  the  junction  along  the  steep 
sides  of  the  Satlaj  gorge  points  up  the  valley,  and  is  more  or  less 
parallel  to  the  dip  of  the  strata  in  both  rocks. .  In  the  Satlaj  valley 
above  and  below  Suni,  close  to  the  north  of  Simla,  the  confusion  of 
the  limestones  and  slates  is  indescribable  ;  and  there  is  profuse  trap- 
pean  intrusion  :  whereas,  on  the  whole  section  through  Simla,  from 
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the  plains  to  N&gkanda,  only  one  small  dyke  has  been  observed.  The 
absence  of  fossils  in  these  limestone  and  slate  rocks  makes  it  almost 
impossible  to  settle  their  stratigraphical  relations  with  any  certainty.1 


East  of  Simla. 


The  distribution  of  these  limestones  and  slates  is  as  irregular  to 

the  east  as  to  the  north  of  Simla.  The  Chor 
mountain — directly  between  Simla  and  Mus¬ 
sooree,  and  remarkable  for  being  the  highest  summit  (12,000  feet) 
occurring  within  such  a  short  distance  of  the  plains — is  an  isolated 
mass  of  gneiss.  To  east  of  it  the  limestone  stretches  again  far  into 
the  mountains,  along  the  valley  of  the  Tons,  forming  Deoban  hill ; 
along  the  Mussooree  ridge  it  occurs  frequently,  as  on  the  Abbey  and 
Camel’s-back  hills.  On  the  top  of  Landaur  it  is  mixed  with  sandstones, 
and  appears  again  by  itself  on  the  Tapuban  point.  The  Blaini  lime¬ 
stone  and  conglomerate  are  well  seen  on  the  flanks  of  the  Sarkanda 
summit,  and  again  in  the  Ganges  at  the  confluence  with  the  Hiunalgir. 


In  the  Kumaon  section  we  still  find  the  limestone  and  slate  rocks 

fairly  represented.  The  ridge  of  Naini  Til 
The  Kumaon  section.  ,  ,  ...  .  .  , 

is  a  broad  synclinal  range,  with  many  local 

fractures  and  contortions,  like  its  type  the  Krol  range.  The  strong 
limestone  that  forms  the  summits  about  the  lake  is  very  like  the  Krol 
rock.  Here,  however,  arid  also  at  Mussooree,  there  is  a  good  deal  of 
trappean  intrusion.  In  the  Syamkhet  valley,  north  of  Naini  Til, 
trap-rock  is  in  great  force,  and  immediately  to  the  north  we  come 
upon  crystalline  schists.  Along  the  heights  of  Sunthnla  and  Gigar 
these  are  gneissose.  The  dip  throughout  is  at  a  moderate  angle  to 
north-north-cast,  and  about  Alinora  one  or  more  bands  of  granitoid 
gneiss  occur  in  these  rocks.  Its  general  mode  of  appearance  is  that 
of  interstratification  with  the  schists  ;  but  in  one  place  it  has  been 
described  as  intrusive,  which  would  establish  its  character  as  a  true 
granite.  North  of  this,  for  some  way,  there  is  a  reversal  of  the  dip 
to  south-south- west  up  to  a  line  of  trappean  intrusion,  which  lias  been 
traced  for  many  miles  along  the  strike.  The  rocks  to  the  north  of 
this  band  are  of  a  more  varied  character  ;  some  are  slaty  ;  and  lime¬ 
stone  is  of  frequent  occurrence,  often  steatitic  in  the  vicinity  of  the 
trap.  The  dip  is  less  constant  in  these  rocks,  and  their  relation  to 
the  crystalline  schists  of  the  snowy  range  is  not  well  defined. 

1  Much  detail  with  tuggettive  conjectures  regarding  thi*  region  it  given  in 
Memoirs  of  the  Geo logioaJ  Survey  of  India.  Vol.  ill..  Part  2. 
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Where  we  next  get  a  section  of  the  lower  Himalaya  through  the 

NepAl  valley,  there  is  little  outward  resemb- 
The  Nepil  section.  lance  to  what  we  have  seen  to  the  west. 

The  Churia  GhAti  range,  between  the  plains  and  the  Etounra  Dun, 
is  a  pattern  specimen  of  the  SiwAlik  type.  North  of  the  Dun  there 
is  an  equally  characteristic  representative  of  the  NAhan  range  flank¬ 
ing  the  mountains.  But  inside  this  we  no  longer  find  the  border 
mountain-range  of  slaty  rocks  capped  by  plain  blue  limestone  that 
is  so  constant  to  the  west  of  the  KAli.  We  come  at  once  upon 
schistose  rocks.  These,  however,  are  not  mica  schists  of  the  ordinary 
type,  such  as  those  north  of  Naini  TA1.  First  there  are  earthy  (slaty) 
schists,  some  quite  black  and  with  carbonaceous  layers  ;  then  flaggy 
quartzose  schists,  passing  up  into  strong  schistose  quartzites  ;  and 
these  are  succeeded  by  a  great  mass  of  dense  highly  crystalline  white 
limestone  within  three  miles  from  the  NAhan  boundary.  All  are 
more  or  less  vertical  and  folded  with  a  prevailing  northerly  underlie, 
the  strike  being  15°  south  of  east.  Beyond  this  steep  ascending 
section  there  is  a  broad  band  of  still  greater  disturbance,  apparently 
a  synclinal  ;  for  the  limestone  is  variously  repeated,  and  the  under¬ 
lying  rocks  brought  in  again.  It  would  seem  to  be  followed  in  the 
Chessa-garhi  ridge  by  a  crushed  anticlinal,  about  the  axis  of  which 
there  are  thick  bands  of  porphyritic  gneiss  associated  with  flaggy 
quartzites.  From  here  there  is  again  a  general  ascending  section 
through  similar  flaggy  quartzitic  schists  to  the  Chandragiri  range, 
bounding  NepAl  on  the  south-south-west.  This  ridge  and  all  those 
to  west-north-west  and  east-south-east  of  the  valley  are  made  of 
folded  repetitions  of  one  set  of  rocks,  in  which  a  calcareous  element 
is  more  or  less  prevalent ;  varying  from  strong  beds  of  pure  limestone 
to  earthy  schistose  limestone,  and  prominently  a  thickly  bedded  fine¬ 
grained  quartzite,  with  scanty  calcareous  bond.  The  Shiupuri  ridge,  on 
the  north-north-east  of  the  valley,  is  of  massive  gneiss ;  schists  appear- 
ing  again  to  the  north  in  the  valley  of  the  Tadi  and  the  Trisul  Ganga. 


PoMible  affinities. 


There  is  sufficient,  resemblance  in  the  two  bands  of  limestone  and 

the  underlying  flaggy  quartzites  of  this  sec¬ 
tion  to  suggest  that  they  are  repetitions  of  the 
same  series  ;  and  this  has  certain  characters  of  resemblance  to  the  rock- 
series  at  the  Krol,  which  admit  of  our  conjecturing  their  identity. 
The  whole  of  this  NepAl  section  exhibits  an  intensity  of  disturbance 
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throughout,  such  as  has  not  been  observed  in  any  other  section  of  the 
lower  Him&laya.  Only  one  instance  of  a  doubtful  trap-rock  has  been 
noticed  in  the  above  section,  in  the  schists  near  the  outer  boundary. 

We  have  one  more  section  of  the  lower  HiinAlaya  to  take  note 

Sikkim  section  :  ->f,  far  the  eas^»  *n  Sikkim,  and  still  more 

Damuda  formation.  unlike  than  that  in  NepAl  to  the  sections  of 

the  north-west  (limilaya.  It  is  of  the  highest  interest,  because  we 
find  here  in  a  recognizable  state  a  formation  well  known  to  us 
in  the  peninsula  of  India,  thus  establishing  almost  the  only  link 
between  these  separate  geological  provinces.  There  are,  indeed,  the 
nummulitic  deposits  resting  against  the  edges  of  the  Deccan  trap  at 
the  base  of  the  western  gh&ts  to  compare  with  the  nummulitics  of 
Subathu,  and  showing  that  the  Himalayas  are  younger  than  the 
Deccan  plateau.  But  this  is  a  comparatively  superficial  connexion  ; 
whereas  in  Sikkim  we  find  a  bottom  formation  of  one  of  the  great 
rock-series  of  the  peninsula,  intimately  connected  with  the  rock 
forming  the  mountains.  It  is  now  thirty-one  years  since  Dr.  Hooker 
discovered  Dainuda  fossils  near  PankabAri,  at  the  foot  of  the  Dar¬ 
jeeling  hills  ;  but  it  was  only  in  1874  that  an  examination  of  the 
mode  of  occurrence  of  the  rocks  was  made  by  Mr.  F.  R.  Mallet,  of 
the  Geological  Survey,  who  was  sent  to  investigate  the  prospect  of 
a  useful  coal  being  found.  He  traced  the  band  of  Damuda  rocks 
from  PankabAri  to  Dalimkot ;  at  the  Tista  it  is  nearly  a  mile  in 
width.  In  the  western  Du&rs  it  does  not  occur,  but  on  or  about  its 
horizon  there  is  a  new  formation,  not  found  in  Sikkim,  consisting 
largely  of  massive  dolomite,  and  called  by  Mr.  Mallet  the  Buxa 
series.  In  1875,  Major  Godwin-Austen,  who  accompanied  the 
expedition  into  the  Daphla  hills,  found  the  Damudas  again  in  force 
at  the  base  of  the  mountains  in  Upper  Asam,  the  Buxa  series  being 
there  wanting.  It  is,  of  course,  possible  that  the  Damudas  may 
recur  to  the  west  also,  in  Nepal,  though  they  do  not  appear  at  the 
Sikkim  end  of  the  frontier,  and  certainly  they  are  not  specifically 
represented  in  the  section  through  Kathmandu. 

Lithologically  as  well  as  by  fossils  the  formation  resembles  its 

Its  condition  and  posi-  prototype  in  the  Damuda  valley,  consisting 
tion-  of  strong  sandstones,  gray  shales,  and  coal 

seams.  In  some  few  spots  the  rocks  are  so  little  altered  that  the 
resemblance  is  complete,  the  coal  itself  being  the  only  rock  that  has 
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not  escaped  modification.  It  is  always  crushed  to  powder,  and  could 
only  be  utilized  by  being  made  into  bricks.  Very  often,  however, 
the  w'hole  group  is  as  much  altered  as  the  contiguous  rocks  to  the 
north,  the  sandstones  being  converted  into  foliated  quartzites,  and 
the  shales  into  splintery  slates  or  carbonaceous  schists.  The  impor¬ 
tant  point  to  settle  is  the  stratigraphical  relation  of  the  group  to  the 
other  rocks  of  the  mountains.  These  are,  first,  a  zone  of  slate  rocks, 
some  greenish  and  slightly  unctuous,  some  ordinary  clay  state  with 
bands  of  flaggy  quartzite,  rarely  hornblendic  and  calcareous,  and  also 
rarely  carbonaceous.  These  form  the  Daling  series  of  Mr.  Mallet. 
Next  comes  the  gneis3  of  the  upper  hills  :  it  is  distinguished  as  the 
Darjeeling  gneiss.  The  dip  in  all  these  rocks  is  into  the  mountain, 
and  hence  the  immediate  inference  that  they  underlie  each  ether  in 
the  above  order.  Here,  then,  we  find  again  an  instance  of  the  puzzle 
noticed  in  the  section  at  Simla,  and  on  which  Herbert  made  ship¬ 
wreck.  Mr  Mallet  was  unable  to  find  any  escape  from  the  position  ; 
the  Daling  beds  pass  most  regularly  with  parallel  interstratification 
into  the  gneiss  by  increase  of  metamorphism,  appearing  underneath 
it  all  up  the  gorges  of  the  Tista  and  the  Kanjit  to  the  north  of  Dar¬ 
jeeling,  but  in  a  more  altered  condition.  Also  he  found  in  several 
clear  sections  most  completely  conformable  and  transitional  junction 
between  the  Daling  and  the  Damuda  beds.  Their  junction  forms  a 
re-entering  angle  up  the  Tista  valley  ;  the  Damudas,  however, 
are  not  known  to  rise  to  the  surface  again  in  the  interior  of  the 
mountains.  The  conviction  was  forced  upon  him  that  they  are 
indeed  what  they  appear  to  be, — the  lowest  and  oldest  rocks  of  the 
Himalayan  series  in  this  position. 

Yet  so  great  is  the  prepossession  in  favour  of  gneiss  as  necessa- 
Tiicoictical  consider*.  a  fundamental  rock,  that  doubt  still  pre- 

tion*»  vails  amongst  those  who  have  not  seen  for 

themselves.  It  may  then  be  well  to  mention  some  independent  con¬ 
siderations  which  tend  to  remove  this  obstruction  to  the  rationale  of 
Himalayan  geology.  It  has  long  since  been  shown  experimentally 
that  the  silicious  minerals  entering  into  the  composition  of  crystal¬ 
line  rocks  can,  through  the  medium  of  moisture,  be  produced 
under  very  moderate  temperature  and  pressure  ;  and,  hence,  that  the 
hydro-metamorphism  to  which  gneiss  and  even  granite  were  due 
need  not  be  a  very  plutonic  operation.  Also  it  can  be  urged  that 
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although  when  gneiss  occurs  extensively  on  the  flat,  we  may  be 
entitled  to  regard  it  as  a  fundamental  rock,  due  to  such  hypogene 
action  as  would  require  any  underlying  rock  to  exhibit  as  great  a 
degree  of  metamorphism  as  itself,  yet  when  we  come  to  mountain 
formation  the  case  is  very  different.  Here  a  special  concentration 
of  forces  has  manifestly  occurred  which  may  be  adequate  to  the  pro¬ 
duction  of  this  apparently  anomalous  result.  In  a  recent  and  very 
thorough  discussion  of  this  branch  of  geological  dynamics  we  find  a 
direct  explanation  of  our  difficulty  ;  that  if  a  mixed  mass  of  strata 
were  subjected  to  compression,  those  portions  which  by  position  or 
texture  were  least  capable  of  y  ielding,  whether  by  shrinkage  or  con¬ 
tortion,  would  have  to  bear  the  brunt  of  the  pressure,  and  to  undergo 
in  some  other  form  its  effects,  prominently  in  the  development  of  in¬ 
ternal  heat.1  In  some  such  way  overlying  massive  strata  may  have 
been  converted  into  gneiss,  while  softer  beds  below  underwent  no 
crystalline  metamorphism.  If  it  should  be  shown,  as  in  the  Simla 
region,  that  the  Darjeeling  gneiss  is  the  same  as  the  central  gneiss,  the 
above  interpretation  of  the  Sikkim  section  would  have  to  be  abandoned. 


between  the  rocks  of  the 
Himalaya  and  of  the  Pe 
ninsula. 


Geologists  in  India  have  been  long  on  the  look-out  for  a  connect- 
slight  correspondence  ing  link  between  the  rooks  of  the  Peninsula 

and  of  the  Himalaya.  So  many  of  the  forma¬ 
tions  in  the  former  region  are  unfossiliferous, 
it  was  hoped  that  some  clue  to  their  homotaxis  might  be  obtained 
through  their  representatives  in  adjoining  regions  ;  and  although 
the  elevation  of  those  mountains  may  have  occurred  in  tertiary  times, 
the  rocks  so  upraised  might,  of  course,  be  of  any  age.  Thus  this 
discovery  of  the  Damudas,  as  apparently  the  oldest  formation  in  the 
Lower  Himalaya,  at  least  in  the  east,  comes  rather  as  a  surprise. 
Although  the  Damuda  series  is,  according  to  the  most  recent  estimate 
of  its  fossils,  of  lower  mesozoic  age,  its  appearance  in  the  field 
amongst  other  Indian  formations  is  one  of  comparative  youthfulness. 
It  is,  for  instance,  immensely  younger  than  the  great  Vindhyan 
formation,  which  cover  such  large  areas  in  undisturbed  stratification, 
but  in  which  as  yet  no  trace  of  life  has  been  observed,  and  below 
which  there  are  several  groups  of  slaty  and  sub-metamorphic  rocks 
before  we  come  to  the  fundamental  gneiss  of  the  region.  However, 
in  these  matters,  what  is,  is  best ;  the  object  being  to  know  what 
1  See  R.  Mallet  on  Volcanic  Energy,  Phil.  Trans.,  Vol.  CLXIII.,  page  147. 
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really  has  occurred.  If  the  Him&layan  sections  would  reflect  to 
the  geology  of  the  Peninsula  some  light  in  return  tor  that  it  has 
now  received  therefrom,  by  clearing  up  the  doubts  that  still  exist 
about  the  age  of  the  Damuda  formation,  it  is  all  we  could  expect. 


There  is  but  one  character  found  almost  constantly  throughout 
Frequent  occurrence  of  the  Lower  Himalayan  sections — the  frequent 

threSghoutU9the  d  Lo°we?  appearance  of  carbonaceous  matter.  It  may 
Himalaya.  be  of  no  great  significance,  but  it  is  worth 

notice.  Coal-mining  had  been  attempted  near  Subathu  in  the 
carbonaceous  shale  of  the  m/m-Krol  group,  or  rather  where  this 
rock  has  been  compressed  and  glazed  in  fault-ground.  And  this 
appearance  of  carbon  (some  of  it  as  volatile  hydro-carbons)  with 
fault-rock  is  very  common  throughout  the  Lower  Himalaya.  It 
occurs  at  Simla,  below  Nagkanda,  at  Mussooree,  and  east  of  the 
Ganges.  Among  the  more  highly  metamorphosed  rocks  it  is  repre¬ 
sented  by  graphite,  as  about  Almora.  Its  appearance  in  the  Kath¬ 
mandu  section,  at  the  outer  fringe  of  the  mountains,  next  the  tertiary 
sandstones,  is  about  the  only  specific  similarity  between  this  section 
and  that  in  Sikkim,  where  carbonaceous  matter  occurs  in  the  Daling 
and  theBuxa,  as  well  as  the  Damuda  horizon.  It  may  provisionally  be 
taken  as  a  suggestive  link  of  affinity  between  all  these  rocks.  In 
this  connection  it  is  important  to  recall  that  in  Dr.  Stolickza’s 


independent  classification  the  infra- Krol  horizon  corresponds  with 
his  Central  Himalayan  Kuling  series  of  carboniferous  age,  which  is 
also  the  age  assigned  by  somg  to  the  Damuda  formation. 


From  what  we  have  seen  of  the  rocks  of  the  Lower  Himalaya, 

Conjectural  affiliation  of  there  is  not  much  prospect  of  a  near  solution 
the  Lower  Himalayan  .  .  . 

sections.  ot  this  question.  Ihe  mam  hope  is  in  the 

present  manifest  want  of  information.  Immediately  west  of  Sikkim 
comes  Nepal,  taking  up  the  w  hole  middle  region  of  the  Himalaya 
for  500  miles  in  length,  and  which  through  the  unaccountable  for¬ 
bearance  of  our  Government,  is  as  much  a  forbidden  land  to  Euro¬ 
peans  as  is  Chinese  Tibet.  Except  on  the  single  track  to  Kathm&ndu, 
which  has  lately  been  traversed  by  a  geologist  visitor  to  the  Resident, 
no  Englishman  dare  set  foot  in  Nepal,  whose  people  are  entirely 
dependent  upon  our  good  will  for  communication  with  the  out¬ 
side  world,  and  freely  enjoy  it.  In  tbe  section  to  K&thmandu, 
which  is  only  thirty  miles  from  the  pi  mis,  we  have  seen  a  general 
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resemblance  to  the  rocks  of  the  Simla  region,  the  contrast  being  chiefly 
the  universally  high  dips  and  general  metamorphism.  Except  in 
this  latter  character  it  has  little  in  common  with  the  Sikkim  section  ; 
specific  resemblance  in  the  two  rock  series  cannot  be  made  out 
The  great  limestone  has  no  equivalent  in  kind  in  the  whole  of 
Sikkim.  Where  distances  are  so  great,  much  allowance  must, 
however,  be  made  for  probable  original  change  in  the  nature  of 
synchronous  deposits.  The  fact  that  the  present  base  of  these  eastern 
Himalayas  adjoined,  or  indeed  formed  part  of  the  Damuda  land 
surface,  suggests  a  difference  in  the  deposits  near  it  from  those  at  a 
distance.  We  have  also  had  to  notice  all  through  our  sections  a  dis¬ 
position  in  the  Krol  limestone  to  pass  into  a  sandy  rock.  In  some 
such  manner  it  may  yet  be  shown  that  the  Darjeeling  gneiss  is  on 
the  same  horizon  as  the  fine  calcareous  schists  of  the  NepAl  valley. 
Every  geologist  will  understand  the  very  precarious  nature  of 
such  a  speculation.  As  an  object  to  confute,  it  may  be  of 
some  service. 


The  Central  Himdlaya. — In  treating  of  the  Lower  Himklaya  we 

Consist  largely  of  well-  have  had  almost  entirely  to  depend  upon 
known  formations.  local  names  for  the  various  rock  groups,  and 

to  be  satisfied  with  conjectural  identifications  of  them  in  different 
parts  of  the  ground.  This  unsatisfactory  result  is  owing  to  the  want 
of  fossils.  For  a  great  part  of  that  ground  it  must  be  a  permanent 
difficulty,  owing  to  the  high  state  of  metamorphism  of  the  rocks  ; 
but  there  are  large  tracts  where  this  condition  does  not  obtain,  and 
where  we  may  hope  that  fossils  will  yet  be  found.  At  the  snowy 
range  and  over  a  large  part  of  Tibet  the  case  is  quite  different.  There 
numerous  zones  of  strata  are  identifiable,  not  only  locally,  but 
in  the  established  scale  of  formations,  by  the  presence  of  well- 
known  fossils. 

Our  information  of  those  regions  is,  however,  in  a  very  fragment- 

fitrachey,  1848-49.  ary  state,  and  must  long  remain  so,  owing 

Stolickza,  1864-66.  to  the  inaccessibility  of  the  ground  and  the 

rigours  of  the  climate  at  such  great  elevations.  Numerous  travellers 
have  crossed  the  mountains  in  various  directions,  and  have  brought 
back  a  few  fossils  and  isolated  observations  of  the  rocks,  but  only 
two  observers  have  given  a  connected  geological  description  of  any 
considerable  area.  One  account  is  of  a  portion  of  Central  Tibet  in 
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Chinese  territory,  north  of  Kumaun  visited  by  Captain  R.  Stnchey, 
R.E.,  1848  and  1849.  The  description  is  quoted  in  extenao  from 
his  paper,  the  map  attached  to  which  is  reproduced  to  illustrate 
this  chapter.  The  second  and  fuller  account  is  that  of  Western 
Tibet,  by  Dr.  Stolickza,  published  in  the  fifth  volume  of  the 
Memoirs  of  the  Geological  Survey  of  India.  In  the  summers  of 
1864  and  1865  he  explored  the  region  between  Spiti  and  Dras 
and  the  Indus.  It  will  be  recollected  that  he  died  in  June,  1874, 
after  Crossing  the  Karakoram  pass,  on  the  return  journey  with  the 
mission  to  Kashgar,  having  lost  his  life  through  his  zeal  for 
scientific  research.  His  observations  on  this  expedition  complete  a 
rough  section  across  the  whole  Tibetan  mountain  region  from  the 
Panjab  to  the  plains  of  Khotan. 


Western  Tibet, 


I)r.  Stolickza’s  fist  of  formations,  observed 
in  Western  Tibet,  is  as  follows  : — 


Aye.  Group.  Fnttilt. 

IV.— River  and 
Lacustrine 
Deposits. 

III. — Tertiary. —  Numnmlitic  ...  Indus  or  Shingo  Beds  ...Nvmmulitet. 


II. — Second-  Cretaceous  ... 

ARY. 

„  Jurassic 

( Upper), 

„  Jurassic 

Middle  Lias  ... 


Chikkim  Beds  . ..Rvditta and Firam ini- 

fern. 

flieumal  Sandstone  ...  Aricvla  eehinatn . 

Spiti  Shales  (Braun  Ammonite t  maeroce- 
Jura).  phalvt  Parkimoni, 

triplicatvt,  etc. 

Upper  Tagling  Lime'  Track  us  epulm,  Chen- 
stone.  nitxia  vndvlata,  Te- 

rebratnln  tinemvri- 
emit. 


» 


>1 


Lower  Lias  . . . 

Rhretic 

T  r  i  a  s  s  i  c 
(Upper). 


Lower  Tagling  Lime' 
stone. 

Para  Llraeetono 
Lil&ng  series 


Terebratula  grerario 
and  pyriform  it, 
Rhynchmulla  Avt- 
tr facet,  Bclmnnitet. 

...Megalodon  triqvetcr. 
bicerecmrdium,  Hint 
alai/ente. 

... JIalobia  Lommeli, 
Amman  itet  Jicridvs 
etc. 


L _ Palaeozoic  — Carboniferous,  Ruling  series 


Upper  Silurian,  Muth  series 


...Prodyctm  temi reti¬ 
cula  tut,  Spirifer 
Keilhavii,  etc. 

...  T  ntaculites ,  Orth  is 

etc. 


tf  Lower  Silurian  Bhibeli  series  ...  Or  this  ? 

Gneiss,  Metamorpuic  Schists,  etc. 
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The  distribution  of  these  formation*,  though  subject  to  many  local 

Synclical  basins  modularities,  exhibit  well  the  general  struc¬ 

tural  features  of  the  region.  There  are  two 
main  synclinal  rock-basins,  along  the  centres  of  which  the  younger 
members  of  the  sedimentary  series,  with  one  important  exception, 
are  found.  These  geological  features  have  no  superficial  relations  to 
any  geographical  basins.  The  Indus  receives  a  great  part  of  the 
drainage  from  both  areas  in  this  region,  flowing  nearly  along  the 
intervening  anticlinal  axis.  The  southern  basin  is  best  exhibited 
in  the  Spiti  valley,  where  the  fullest  section  of  the  upper  secondary 
formations  is  found.  The  northern  synclinal-basin  forms  the  Kara¬ 
koram  range.  This  latter  ground  has  been  very  little  searched,  and 
as  yet  neither  oolitic  nor  cretaceous  strata  have  been  observed  in  it. 
Dr.  Stolickza  describes  the  Karakoram  pass  as  formed  of  liassic  rocks 
resting  upon  trias. 

These  long  rock-basins  are  bounded  by  parallel  areas  of  crystal- 
The  principal  crystalline  line  metamorphic  rocks.  The  southernmost 
areaB-  of  these  is  that  already  spoken  of  as  the  cen¬ 

tral  gneiss.  Its  peculiarity,  as  compared  with  the  other  crystalline 
ridges,  is  that  we  seem  to  have  here  what  may  be  locally  called  the 
fundamental  rock.  On  Dr.  Stolickza’s  type  section  at  the  Bh&beh 
pass,  and  in  General  Strachey’s  ground,  200  mile's  to  the  east,  the 
tn/’ra-Silurian  rocks  in  a  non-crystalline  state,  and  of  great  thickness, 
are  represented  as  overlying  the  gneiss.  There  is  no  doubt  a  parallel¬ 
ism  of  strike  in  the  two  contiguous  rock-systems,  but  the  condition 
suggested  or  implied  is  that  the  conversion  of  the  gneiss  is  of  pre- 
Silurian  date  ;  although  in  the  east  atieast,  granite  seems  to  pene¬ 
trate  both  formations.  It  was  inthi9  sense  of  basal  that  Dr.  Stolickza 
applied  the  word  central  to  this  gneissic  axis. 

The  gneiss  and  schists  forming  the  middle  region  of  the  moun¬ 
tain  mass,  from  70  to  80  miles  wide  at  the 
Middle  crystalline  axis.  _  ,  r 

Pangkong  and  Morin  lakes,  are  described  oi 

a  quite  different  type,  as  bepig  largely  syenitic,  and  as  more  or  less 
made  up  of  metamorphosed  Silurian  rocks.  Along  the  north  outcrop 
of  the  southern  synclinal  basin  even  the  zone  of  carboniferous  rocks 
is  hardly  recognizable,  and  all  below  it  is  converted  into  crystalline 
schists  and  gneiss,  the  south-westerly  dip  continuing  in  these  rocks 
up  to  the  Indus  :  similarly  along  the  north-east  side  of  this  gneissie 
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mass  the  carboniferous  formation  is  the  first  that  is  clearly  recogniz¬ 
able  ;  all  below  it  being  strongly  foliated  and  mineralized,  passing 
with  a  north-easterly  dip  under  the  K&rakoram  synclinal  basin. 

The  gneissic  axis  of  the  Kuenluen  is  also  described  as  formed 
Northern  crystalline  chiefly  of  syeuitic  gneiss  and  quartzose  and 
aX18,  chloritic  schists,  the  relation  of  which  to  the 

adjoining  slates  has  not  been  made  out.  Carboniferous  rocks  with 
fossils  have  been  observed  on  both  sides  of  the  range.  On  the 
northorn  flanks  of  the  Kuenluen,  triassic  and  cretaceous  deposits  are 
the  only  secondary  formations  noticed  by  Dr.  Stolickza. 

Some  minor  features  in  the  distribution  of  the  several  formations 

Peculiar  position  of  the  will  be  mentioned  presently.  We  must 
nummulitic  deposits.  first  notice  the  remarkable  exception,  already 

mentioned,  in  the  general  arrangement  as  above  sketched.  The 
nummulitic  formation  occurs  in  great  force  in  the  Central  Himalaya 
of  Ladak,  but  not  even  approximately  in  sequence  with  the  next 
oldest  group.  The  cretaceous  deposits  are  found  capping  the  sedi¬ 
mentary  series  in  the  centre  of  the  southern  synclinal  basin;  but  no 
trace  of  nummulitic  beds  has  been  noticed  near  them.  These  occur 
in  forco  along  the  valley  of  the  Indus,  in  the  centre  of  the  middle 
gneissic  area.  Dr.  Stoliczka  remarked  how  strongly  the  rocks 
resemble  these  of  the  same  eocene  age  at  the  south  margin  of  the 
mountains,  especially  those  of  the  Dagshai  and  Subathu  groups. 
It  may  also  be  noticed  how  similar  the  statigraphical  conditions 
are  in  both  positions.  In  the  Simla  region  we  saw  that  the  Subathu 
bods  were  deeply  unconformable  to  the  contiguous  formations,  the 
youngest  of  which  is  thought  to  be  triassic.  In  the  Central 
Himalaya  the  unconformity  is  even  more  striking,  because  the 
upper  secondary  period  is  well  represented,  yet  the  succeeding 
lower  tertiary  rocks  are  in  a  totally  independent  basin  of  deposition. 
Stoliczka  estimates  their  thickness  at  5,000  feet. 

There  is  yet  another  formation  to  be  mentioned  in  the  Central 

Extensive  post-eocene  Himalaya.  We  have  seen  granite  in  con- 
eruptive  rock.  nection  with  the  central  gneiss.  Stoliczka 

frequently  notices  greenstone  as  locally  associated  obscurely  with 
the  Silurian  rocks  ;  and  intrusive  trap  (much  of  it  of  presumably 
tertiary  age)  if  occasionally,  as  has  been  said,  very  abundant  in  the 
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lower  Himalayan  rocks.  There  is,  however,  one  exhibition  of  erup> 
tive  rocks  in  the  Central  Him&laya  that  calls  for  special  notice.  It 
occurs  in  the  middle  gneissic  zone,  locally  forming  the  axis  of  a 
mountain  range.  It  is  more  than  ten  miles  wide  at  the  Hanle 
valley,  and  is  continuous  thence,  with  a  variable  thickness  on  the 
south  edge  of  the  eocene  rocks,  to  Kargil.  Stoliczka  describes  it 
as  an  epidote,  diallage  and  serpentine  rock.  It  appears  to  be,  at 
least  in  part,  the  same  rock  which  he  speaks  of  as  syenite  to  the  west 
of  Kargil,  where  the  nummulitic  rocks  stop  out.  The  eruptive  rock 
there  gets  entangled  in  silurian  schists,  and  becomes  quartziferous. 
This  igneous  rock  strongly  affects  the  eocene  strata  and  is  therefore 
of  ypunger  date,  and  is  probably  connected  with  the  similar  rock 
described  by  General  Strachey  on  the  same  strike  far  .to  the  east  We 
were  able  to  draw  some  very  instructive  warnings  from  errors  of 
the  early  school  of  Himalayan  geologists,  so  we  must  not  let  the 
moderns  escape  the  same  ordeal.  On  Stoliczka’s  first  visit  he  did 
not  recognise  the  rocks  on  the  Upper  Indus  as  nummulitic.  In  that 
position  they  are  considerably  altered,  and  he  took  them  to  be  a  very 
old  formation.  In  then  writing  of  the  contiguous  eruptive  rock,  he 
remarked  (/.  c.,  page  128)  :  “  From  their  dark  colours  these  rocks 
have  sometimes  been  referred  to  basalts,  but  they  have  certainly 
nothing  to  do  with  these  more  recent  volcanic  rocks.”  His  next 
season’s  work  proved  that  they  cannot  be  older  than  middle  tertiary, 
and  therefore  much  younger  than  the  great  basaltic  formation  of  the 
Deccan.  The  idea  of  the  lithological  criterions  of  age  in  eruptive 
rocks  has  still  a  strong  hold  upon  the  German  school  of  geologists. 

It  cannot  be  supposed  that  the  rough  cross  section  we  have 
Range  of  the  nummu-  sketched  near  the  west  end  of  the  Tibetan 
litica-  mountain  mass  can  be  taken  as  a  type  for 

the  immense  region  to  the  east.  Already  within  known  ground, 
some  interruptions  can  be  pointed  out  to  the  longitudinal  ex- 
tension  of  the  seven'll  structural  zones.  Of  the  continuation 
of  the  Karakoram  and  Kuenluen,  and  even  of  the  middle 
gneissic  range,  we  may  be  said  to  know  nothing.  Stoliczka 
describes  the  nummulitic  band  as  completely  stopped  out  against 
the  syenite  at  Kargil ;  and  although  this  obtruding  rock  is  at 
least  in  part  of  later  date,  it  is  suggested  that  the  tormina^ 
tion  of  the  eocene  bods  hero  is  probably  aboriginal.  The  eastern 
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extension  of  these  deposits  is  quite  unknown,  save  that  num- 
inulitic  strata  occur  in  the  far  east  north  of  Sikkim.  Some 
doubtful  observations  of  them  in  the  Changchenmo  valley  and  about 
the  Pankgong  lake  are  recorded. 

The  southern  synclinal  basin  of  secondary  rocks,  continuous  for 
Range  of  the  southern  200  miles  from  Spiti  to  the  north-west,  is 
bft8in‘  also  interrupted  in  the  Kargil  region  against 

an  upheaval  of  metamorphosed  paleozoic  rocks.  Any  recurrence  of 
regularity  in  this  strike  cannot  be  expected,  for  the  whole  Himulavan 
mountain  system  becomes  confused  there,  towards  the  transverse 
gorge  of  the  Indus,  where  the  stratigraphy  is  complicated  by  other 
systems  of  flexure.  The  short  break  that  occurs  at  the  transverse 
gorge  of  the  Satlaj  between  the  secondary  basin  in  Spiti  and  the 
perfectly  homologous  one  to  the  east,  as  described  by  General 
Strachey,  is  .also  due  to  a  transversely  obtruded  mass  of  partially 
metamorphosed  palaeozoic  rocks,  through  which  the  stratigraphicul 
continuity  is  so  far  maintained. 

Although  the  main  elevations,  constituting  the  chain  of  Him&luyan 
Extension  of  tlie  cen-  peaks,  are  sometimes,  at  least  in  this  western 
tral  gneiss.  region,  formed  of  the  older  stratified  rocks 

along  the  outcrop  of  the  southern  synclinal  basin,  the  underlying, 
pseudo-conformable,  central  gneiss  must  be  taken  as  the  stratigra- 
phical  axis  of  the  range.  Stoliczka’s  type-section  of  it  at  the 
Satlaj  and  the  Bhabeh  pass  is  on  the  actual  continuation  of  that 
described  by  General  Strachey  to  the  east,  in  a  more  central  portion 
of  the  great  Himalayan  chain,  where  these  gneissic  rocks  are  much 
more  prominent.  The  connection  of  this  gneiss  of  the  main  chain 
with  that  forming  the  core  of  the  ridges  to  the  north-weej  of  the 
Satlaj  has  not  been  proved.  There  are  three  such  ridges.  On  tho 
direct  line  of  the  great  chain  there  is  the  Dhauladhar  ridge,  having 
an  axis  of  coarse  gneiss,  with  slates  (probably  silurian  and  lower) 
resting  high  on  its  northern  shoulder  and  passing  down  into  the 
valley  of  the  Rtivi  in  Chamba.  But  the  Dhauladhar  is  cut  off*  from 
the  Bhabeh  section  by  the  deep  valley  of  Kulu,  on  the  upper  Bias, 
where  no  massive  gneiss  has  been  observed.  The  Dhauladhar  ridge 
absolutely  terminates  at  Dalhousie,  the  s^tes  sweeping  round  the 
end  of  the  gneiss  at  the  bend  of  the  Ravi.  Again,  Stoliczka 
observed  his  ‘central  gneiss,’  though  greatly  reduced, north  of  the 
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Chinub,  at  the  southern  base  of  the  Zunsktir  ridge,  below  the  Bara- 
14cha  pass.  But  on  the  south  of  the  Chiuub  valley,  on  the  northern 
Hanks  of  the  Rotang  ridge,  he  observed  slates  which  he  conjectured 
to  be  continuous  with  those  of  the  Bhabeh  pass  ;  in  which  case  the 
gneiss  of  the  Zanskar  ridge  can  hardly  be  continuous  with  that  of 
Bhabeh  section.  This  ridge  of  the  Rotang  pass  is  apparently  from 
the  maps  the  structural  continuation  of  the  Pir  Panjal  range,  in 
which  a  coarse  gneiss  is  again  prominent.  These  three  ridges  are 
in  a  manner  confluent  in  the  mountain  region  of  Lahul  and  Vaziri- 
Rupi,  from  which  flow  the  head-waters  of  the  Chinab,  the  Ruvi,  and 
the  Bias.  The  Bhabeh  gneiss  strikes  into  it  from  the  east.  Thus 
it  would  seem  as  if  the  main  Himalayan  axis  broke  up  into  three 
minor  features  of  the  same  type  in  its  extension  to  the  north-west. 


The  gneiss  of  the  Pir  Panjal  passes  beyond  Kashmir  towards 

The  Kashmir- Kistwar  KaSh4n‘  But  north-west  of  Kashmir,  at  the 
region.  Zojila,  the  gneiss  of  the  Zanskar  ridge 

is  extinct,  the  whole  range  being  there  formed  of  the  palaeozoic  schists 
and  triassic  limestone,  which  thus  roll  over  from  the  Tibetan  area 
into  Kashmir.  Carboniferous  limestone  occurs  in  the  valley,  strik¬ 
ing  through  the  Marbal  pass  into  Kistw&r.  Eruptive  rocks  have 
been  frequently  observed  in  Kashmir,  but  none  of  later  than  Silu¬ 
rian  age.  The  whole  Kashmir-Kistwar  region,  between  the  Pir 
Panjal  and  Zanskar  ranges,  is  very  little  known.  Its  geological 
affinities  are  with  the  Central  Himalaya  rather  than  with  the  region 
specially  designated  as  the  lower  Himalaya,  east  of  the  Satlaj. 


General  Strachey’s  description  of  the  Central  Himalaya,  towards 


Central  Tibet. 


the  sources  of  the  Indus  and  Satlaj,  is  so  brief 
that  it  can  be  given  in  full  in  his  own  words, 


with  his  summary  of  conclusions  upon  the  mountain-formation.  A 


few  notes  are  added,  giving  additional  information  or  suggesting 
other  opinions  : — 


u  Entering  the  region  of  the  crystalline  schists1  of  the  great 
line  of  peaks,  we  find  the  strike  still  remaining  the  same,  with  the 
dip  pretty  constantly  to  the  N.-N.  E.  Along  the  lines  on  which 

1  The  verm  crystalline  schists  is  often  used,  as  above,  to  include  gneiss.  General 
Stracliey  hardly  uses  tlus  latter  word,  which  is  now  so  much  applied  to  distinguish 
the  felspathic  and  often  massive  form  of  metamorphic  rock.  It  is  probable  that 
some,  at  least,  of  the  granite  of  General  Strachey's  description  is  really  massive 
gneiss. 
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the  points  of  greatest  deration  are  found  in  this  part  of  the  range, 
we  invariably  see  for  a  breadth  of  several  miles,  veins  of  granite 

Granite  *n  abundance  penetrating  the  schists, 

often  cutting  through  them,  but  perhaps  most 
frequently  following  the  bedding  of  the  strata,  between  which  they 
seem  to  have  been  forced.  The  great  peaks  are,  I  think,  in  almost 
every  case  composed  of  schistose  rock,  but  the  granite-veins  may 
be  most  clearly  seen  on  the  faces  of  the  mountains  to  very  great 
elevations.  Kamet,  one  of  the  highest  of  the  peaks  in  this  region, 
seems,  however,  to  be  among  the  exceptions  of  this  rule  ;  its  sum¬ 
mit,  which  is  upwards  of  25,500  feet  above  the  sea,  appearing  to 
consist  of  granite  alone.  This  line  of  granite  seems  to  be  sub¬ 
divided  into  several  branches,  distributed  generally  along  the  strike, 
but  otherwise  not  very  regularly  (see  map).  It  appears  to  consist, 
where  I  have  seen  it,  almost  entirely  of  veins  of  moderate  size,  and 
such  is  probably  its  general  character  in  the  portion  of  the  moun¬ 
tains  between  the  Satlaj  and  the  K&li ;  but  the  veins  occasionally 
expand  into  masses  of  considerable  magnitude,  and  more  rarely  large 
outbursts  are  met  with  that  constitute  whole  mountains.  In  the 
vicinity  of  the  peak  to  which  I  have  just  alluded,  Kamet,  the  granite- 
area  is  very  large  (see  map),  and  a  similar  development  of  it  also 
occurs  in  the  vicinity  of  Gangotri,  at  the  source  of  the  sacred  branch 
of  the  Ganges.  The  vein-granite  is  usually  large-grained  with 
schorl-crystals.  It  is  very  hard  and  durable,  neither  it  nor  the  schists 
that  accompany  it  being  at  all  liable  to  decay.  The  felspar  of  all 
granites  that  I  have  seen  in  these  mountains  is  white,  and  kyanite 
it  of  frequent  occurrence  in  the  veins. 

“  The  schists  that  accompany  this  granite  are  very  hard  and 

crystalline,  and  comprise  all  varieties  of 
Schists*  4  _  _  ..  ,  .  . 

mica-schist  and  gneiss,  Beds  of  highly  crys- 

talline  limestones,  some  pure,  others  hardly  to  be  distinguished  by 

sight  from  mica-schist,  are  of  frequent  occurrence,  and  a  band  of 

such  rocks  seems  to  traverse  the  country  near  the  line  of  greatest 

elevation.  The  strata,  where  penetrated  by  the  granite,  are  often 

very  much  contorted,  and  the  dip  appears  on  the  whole  to  increase 

is  we  approach  the  granite,  where  it  reaches  an  angle  of  45°, 

which  it  does  not  often  exceed.  Thermal  springs  are  met  with 

in  many  of  the  valleys  along  the  line  of  granite,  and  in  several 
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that  1  am  acquainted  with  the  temperature  seemed  pretty  regularly 
to  be  about  128°  Fahr.  The  whole  of  the  appearances  presented 
by  th<  granite  and  crystalline  schists  of  the  great  line  of  peaks  in 
this  part  of  the  mountains  seem  to  be  universally  repeated  through¬ 
out  the  whole  length  of  the  chain  when  we  reach  the  region  of  max¬ 
imum  elevation  ;  and  as  we  extend  onr  examination,  we  still  conti¬ 
nue  to  find  additional  reasons  for  concluding  that  the  general  geo¬ 
logical  phenomena  of  the  range,  and  the  causes  that  have  produced 
them,  remain  very  similar  over  great  distances 


“In  immediate  succession  to  the  crystalline  schists  penetrated 

.  .  by  granite  veins,  we  here  come  at  once  npon 

Skies  and  conglomerates.  °  ; 

slaty  beds  overlying  them,  along  the  bottom 

of  which,  near  the  micarschists  and  gneiss,,  is  a  line  of  granite-veins 

differing  somewhat  in  appearance  from  those  of  the  larger  eruption, 

and  not  producing  any  great  alteration  in  the  slaty  beds  themselves, 

as  is  shown  by  the  occurrence  of  a  coarse  conglomerate,  the 

component  parts  of  which  are  perfectly  distinct,  only  a  few  feet 

above  the  granite.  Sufficient  change,  however,  has  taken  place  to 

prevent  our  distinguishing  much  more  than  that  the  constituents 

of  this  rock  are  chiefly  quartz ose,  and  that  it  contains  rounded  stones 

of  all  size.  I  have  met  with  this  conglomerate  in  a  similar  position, 

and  with  much  the  same  general  appearance,  thirty  miles  or  so  further 

to  the  east.  Above  these  are  slaty  beds,  in  all  perhaps  9,000  feet  in 

thickness,  consisting  of  coarse  slates,  grits,  and  limestones,  all  more 

or  less  affected  by  slaty  cleavage,  and  all  devoid  of  fossil  remains. 


“  It  is  after  reaching  the  top  of  these  strata,  which  is  rarely 

done  at  a  less  elevation  than  14,000  feet 
FoMnlliferon*  rocks.  ,  .  ...  ,  ,  , 

above  the  sea,  that  we  at  length  enter  again 

a  region  of  foBsilliferons  rocks,  which  extends  as  far  as  my  exami¬ 
nations  have  been  carried.  And  it  is  not  a  little  wonderful  to  find 
at  this  immense  elevation  a  regular  succession  of  most  of  the  more 


important  formations,  from  the  Silurian  to  the  Tertiary  Periods. 
The  Palaeozoic  beds  met  with  immediately  above  the  slaty  rocks 
I  have  just  mentioned  seem  to  have  a  thickness  of  about  6,000  feet, 
but  it  is  quite  possible  that  organic  remains  may  extend  lower  than 
I  supposed  ;  indeed,  from  the  very  difficult  nature  of  the  country, 
the  precise  thickness  of  the  deposits  and  the  limits  of  the  different 
formations  cannot  be  determined  properly  without  a  much  more 
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careful  examination  of  the  country  than  I  was  able  to  give  it.  The 
lower  portion  of  these  strata  are  undoubtedly  of  lower  Silurian  age, 
and  I  am  indebted  to  Mr.  Salter  for  the  following  list  of  the  species 
that  he  has  been  able  to  recognize  on  a  somewhat  cursory  examina¬ 
tion  of  my  specimens. 

“Among  the  Trilobites  are — Cheirurua  (the  Silurian  form  of 
the  genus),  Lichaa ,  Aaaphua  (only  as  yet  found  in  Lower  Silurian 
beds),  lllamus,  Calymena ,  Prosopiscus,  Sphcerexochua. 

“  Of  Molluscs  are — Strophomena,  a  strongly  ribbed  Ort/ua, 
Terebratula,  Leptcena  very  like  L.  depreaaa ,  Linyulla,  Orthoceraa , 
Cyrtoceras ,  Lituitea ,  Theca ,  Bellerophon,  Murchitonia ,  Pleurotornaria 
liaphistoma,  and  Ctenodonta . 

“  Of  Polyps — Ptilodictya,  Chcetetea. 

“  Also  Encrinitea  and  Cyatidce,  Tentaculitea  and  other  Annelids 
and  Fucoids. 

“  I  had  also  an  opportunity  of  showing  these  fossils  to  M.  Bar¬ 
ra  nde,  who  appeared  to  have  little  doubt,  from  their  general  cha¬ 
racter,  that  some  of  the  beds  from  which  they  came  were  certainly 
of  Lower  Silurian  age. 

“  The  lowest  beds  of  these  Palaeozoic  strata  consist  of  dark- 

coloured  thickbedded  limestones,  in  some 
Stratification.  places  filled  with  corals  They  are  succeeded 

by  limestones  mixed  with  slates,  in  which  were  found  the  strong-ribbed 
Orthia,  Terebratula ,  Lingula,  Bellerophon ,  and  fragments  of  Encri¬ 
nitea.  Above  these  come  flaggy  limestones  with  grits,  that  contain 
the  greater  part  of  the  Trilobitea,  Strophomena ,  Leptama ,  Lituitee, 
Ptilodictyon,  Cyatidece j  and  Fucoids.  The  beds  then  become  more 
argillaceous,  and  shales  and  slates  mixed  with  an  impure  concretion¬ 
ary  limestone  follow.  In  these  beds  are  found  Cyrtoceraa  and 
Orthoceraa ,  and  amongst  the  nodular  concretions  of  limestone  a 
Chcetetea  is  common.  Next  in  order  come  dark-red  grits,  sometimes 
marly,  containing  only  a  few  fragments  of  Encrinital  stems.  Above 
these,  palo  flesh-coloured  quartzite,  and  finally  a  white  quartzite,  in 
neither  of  which  I  ever  found  any  fossils,  and  which  form  the 
highest  peaks  of  the  ridges  composed  of  the  Palaeozoic  rock.  The 
whole  of  these  strata  are  in  various  degrees  affected  by  cleavage 
and  joints,  which  penetrate  all  the  beds  without  regard  to  their 
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mineral  character,  although  in  a  somewhat  less  marked  degree  in  the 
limestones  and  quartzites.  That  the  general  sequence  of  these  strata 
is  pretty  regularly  maintained,  I  have  seen  over  a  longitudinal 
extent  of  about  fifty  miles,  but  it  appears  highly  probable  that  their 
development  has  a  far  greater  range,  as  we  shall  also  see  to  be  the 
case  with  some  of  the  other  groups  of  the  fossiliferous  rocks. 


u  Before  passing  on,  I  must  observe  the  very  remarkable  simi- 


Compared  with  England. 


larity  of  general  mineral  appearance  that 
subsists  between  the  Silurian  rocks  of  the 


Himalaya  and  of  England.  The  peculiar  pale  tint  assumed  by 
many  of  these  rocks  answers  most  exactly  to  the  descriptions  given 
by  Sir  Roderick  Murchison  of  the  Silurian  districts  of  Wales,  and 
the  characters  of  the  concretionary  limestones  of  both  countries 
appear  equally  to  correspond.  Even  in  hand  specimens  the  texture 
and  appearance  of  the  rocks  and  of  the  fossil  impressions  are  so 
similar  that  they  might  most  readily  be  mistaken  one  for  the  other. 
In  pointing  to  these  resemblances,  however,  I  would  not  have  it 
supposed  that  I  should  wish  in  any  way  to  set  up  mineral  character 
as  a  oriterion  by  which  to  decide  on  the  age  of  any  rock.  Never¬ 
theless,  the  facts,  if  they  are  to  be  relied  upon,  would  appear  to  indi¬ 
cate  that  as  we  see  the  conditions  of  the  existence  of  organic  matter 
to  have  been  generally  similar  over  large  areas,  or  even  over  the 
whole  earth,  during  the  same  epoch,  and  to  have  changed  with  the 
progress  of  time,  so  likewise  has  it  been  with  the  conditions  under 
which  the  mineral  constituents  of  the  earth  have  been  aggregated. 


(t  The  Palaeozoic  strata  that  I  had  an  opportunity  of  examining 

.  in  detail  in  situ,  which  I  have  just  been 

Dilunan  predominates.  ,  .  . 

describing,  appear  tobe  exclusively  Silurian, 

but  the  existence  of  rocks  of  Devonian  or  Carboniferous  age  seems 
to  be  shown  by  some  of  my  specimens,  not  found  in  situ ,  which 
contain  Productus,  Ckonetes ,  Athgris,  Orthis,  Aviculopecten ,  Spirifer . 
I  may  here  be  allowed  to  repeat  that  the  higher  portions  of  the 
Silurian  rocks  being  usually  found  at  elevations  of  17,000  or  18,000 
feet,  their  examination  is  not  a  very  easy  task,  and  the  difficulties 
occasioned  by  the  great  altitude  are  infinl .  iy  aggravated  by  the 
confusion  into  which  "the  beds  are  thrown  by  the  vast  dislocations 
that  have  accompanied  the  elevation  of  these  mountains.  In  con¬ 
cluding  my  remarks  on  the  Palmozoic  beds  I  would  observe  that, 
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as  a  general  rule,  to  which,  however  there  are  no  doubt  ninny 
exceptions,  these  rocks  are  to  be  found  forming  the  summits  of  the 
highest  passes  between  the  British  provinces  of  Kumaon  and  Garh- 
w41  and  Tibet,  which  probably  average  18,000  feet  in  elevation,  and 
that  the  highest  points  of  the  ridges  on  which  these  passes  nro  found 
not  unfrequently  reach  nearly  20,000  feet  in  altitude. 

“  In  proceeding  along  the  section,  we  shall  next  observe  some 

.  beds  very  remarkable  from  their  apparently 

close  similarly  to  the  Trias  of  Europe.  I 
can  now  only  regret  that,  not  having  been  sufficiently  aware  of  their 
fmportonoe,  their  exact  relation  to  the  beds  below  them  has  not  been 
better  made  out ;  but  their  position  in  the  series  immediately  above 
the  Palaeozoic  rocks  is  at  least  certain.  In  one  place  these  strata 
yrere  found  tn  situ  intermediate  between  the  Palaeozoic  and  Secondary 
Tocks,  but  the  greater  part  of  my  specimens  were  obtained  from 
fragments  lying  on  the  north  slope  of  the  Palaeozoic  ridge,  which 
appears  to  terminate  with  a  line  of  fault,  to  the  north  of  which  a 
cliff  of  Oolitic  age  suddenly  rises.  From  these  Btrata  I  have  obtained 
not  less  than  twenty-five  species  of  fossil  shells,  which  is  a  remark¬ 
able  circumstance,  considering  the  small  bulk  of  the  specimens  that  I 
waa  able  to  hring  away  with  me.  Mr.  Salter,  who  has  been  so  good 
as  to  examine  these  also,  tells  me  that  we  have  Ammonites  several, 
Ceratites ,  Orthocerat ,  Natica,  Exogyra ,  Halobia ,  ( Avicula),  Pectrn, 
Lima ,  Athyris ,  Waldheimia,  Rynchonella ,  Spirifer.  The  Triassic 
beds  wero  chiefly  dark-coloured  limestones  and,  where  seen  in  eitut 
were  associated  with  shales  and  dark-red  grits,  the  latter  of  which 
seemed  very  similar  to  those  found  near  the  top  of  the  Palseozoie 
series.  The  line  on  which  they  were  seen  was,  however,  a  very  bad 
one  for  determining  such  matters,  for  it  was  in  one  of  the  great 
valleys,  and  consequently  on  a  great  dislocation  where  accumulations 
of  debris  almost  always  greatly  predominate  over  rock  tn  situ. 


Jurassic  aerie 


M  In  our  progress  northward,  we  next  come  upon  the  strata  that 

form  the  representatives  of  the  Jurassic  group. 
As  in  the  Palaeozoic  beds,  so  we  here  find 
the  general  dip  to  be  to  the  north  ;  but  it  is  impossible  for  me  to  offer 
any  opinion  as  to  the  degree  of  conformability  of  any  of  these  depo¬ 
sits  one  to  another,  owing  to  the  great  disturbances  to  which  they 
have  everywhere  been  subjected.  It  appeared  to  me,  however,  as 
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probable  that  in  the  parts  of  the  mountains  that  I  examined,  a  great 
line  of  fault  intervened  between  the  Oolitic  and  Palaeozoic  series. 
The  mountain-ridge  of  Silurian  age  most  carefully  examined  by  me 
lies  generally  parallel  to  the  line  of  strike,  and  along  its  north-east 
face  rUns  a  stream  separating  it  from  the  Secondary  rocks,  which 
rise  in  an  almost  impassable  precipice  beyond.  The  section  here 
exposed  must  be  at  least  5,000  or  6,000  feet  in  thickness,  but  the 
difficulties  of  the  route  prevented  my  extending  my  examinations 
into  the  lower  beds.  The  lowest  that  I  reached  were  of  black  lime¬ 
stones  and  shales,  with  very  few  organic  remains,  and  those  very 
imperfect.  Above  these  lie  several  thousand  feet  of  limestones  of 
various  descriptions,  the  rock  in  some  places  being  almost  made  up 
of  fragments  of  shells.  Professor  Forbes,  who  has  kindly  looked  over 
my  specimens  from  these  beds,  is  inclined  to  identify  some  of  the 
species  with  certain  forms  that  occur  in  the  Fuller’s  Earth  and  Corn- 
brash  of  England  ;  and  it  appears  that  there  is  here  no  representa¬ 
tive  of  the  Lias. 


“  Continuing  to  ascend  in  the  series,  we  reach  next  a  large  devel- 


Oxford  Clay. 


opment  of  dark-coloured  shales  which  abound 
with  remains  of  Ammonites  and  Belemnites , 


the  former  usually  imbedded  in  spherical  nodules,  apparently  of 


much  the  same  nature  as  the  shale  itself,  but  exceedingly  compact. 
The  shale  is  for  the  most  part,  on  the  other  hand,  very  rotten, 
and  the  bond  of  country  along  which  it  is  found  is  often 
depressed  so  as  to  form  a  valley,  apparently  in  consequence  of 
this  disintegration  of  the  rock.  This  shale  Professor  Forbes  pro¬ 
nounces  to  be  without  doubt  of  the  age  of  the  Oxford  Clay,  a  con¬ 
clusion  indicated  by  the  peculiar  forms  of  the  Ammonites,  two  of 
which  seem  to  be  identical  with  species  found  in  beds  of  the  same 
age  in  KachL  and  Sind,  which  have  been  figured  and  described  in 
the  Transactions  Geol.  Soc.1  The  existence  of  these  beds  in  the 


northern  parts  of  the  Himalaya  was  pointed  out  by  Sir  Roderick 
Murchison  some  years  agox  as  proved  by  the  occurrence  of  some 
of  these  Ammonites,  which  he  had  seen.  There  is  indeed  direct 
evidenoe  of  the  existence  of  these  Oxford  Clay  strata  for  a  distance 
of  about  200  miles  to  the  westward  of  the  places  where  I  have 
myself  seen  them,  and  their  prolongation  along  the  north  of  the 
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mountains  for  200  miles  more  in  an  easterly  direction  is  rendered 
highly  probable  by  the  well-attested  recurrence  of  the  Ammonite* 
in  the  eastern  parts  of  the  kingdom  of  Nep&l.  Although  we  find 
stratified  deposits  apparently  lying  conformably  on  the  Oxfordian 
strata,  I  cannot  say  anything  definite  regarding  them,  as  they  appear 
to  be  almost  entirely  devoid  of  fossils.  They  are  very  hard  and 
compact,  consisting  of  grits,  shales,  and  limestones,  and  have  not 
improbably  been  converted  into  their  present  state  by  the  action  of 
eruptive  rocks  which  are  of  common  occurrence  in  this  region.1 

[Subsequent  to  the  publication  of  General  Strachey’s  papers  in 
the  Journal  of  the  Geological  Society,  a  description  of  his  collections 
of  fossils  was  drawn  by  Messrs.  Salter  and  H.  F.  Blanford,  and 
printed  for  private  circulation.  The  following  complete  lists  are 
taken  from  that  work  : — 


Silurian  Fossils. 


Asaphus  emodi. 

Illaenus  brachyonisus. 

Do.  punctulosus. 
Cheirurus  mitis, 
Fiosopiscus  mimus. 
SpbeaezochuN  idiotes. 
Lichas  Tibetanus. 
Calymene  nivalis. 
Tentaculites  sp. 
berpulites  sp. 

Nautilus  1  involvens. 
Oyrtoceras  centrifugum. 
I.ituites  iuliformis. 
Orthoceras  striatissimum. 

Do.  xvemas. 

Theca  lineolata. 
Bellerophon  Ganesa. 
Strophomena  trachealifl. 
Do.  chtemerops. 

Do.  umbrella. 

Do.  aranea. 

Do.  nubigena. 

Do.  bisecta. 

Do.  halo. 

Do.  lineatissima. 

Orthis  Thakil. 

Do.  Tibetica. 


Murchisonia  Himalensis. 

Do.  pagoda 
Pleurotomaria  turbinata. 
Rapliistoma  emodi. 
Trochonema  hftmifusa, 
Cyclonema  riuna. 

Do.  subtersulcata. 
Holopea  varicosa. 

Do.  pumila. 
Ctenodonta  sinuosa. 
Cyrtodonta  ?  imbiicatula 
Lingula  Kali. 

Do.  ancyloidea. 
Leptaena  Himalensis. 

Do.  repanda. 

Do.  cratera. 

Do  nux. 

Orthis  compta. 

Do.  monticula. 

Do  uncata. 

Ptilodictya  ferrea. 

Do.  plumula. 
Bphcerospongia  melliflua. 

Do.  inosculans. 

Chsetetes  ?  Yak 
Heliolites  depauperata. 


Carboniferous  Fossils. 

Productus  Purdonii.  I  Athyris  Roissyi. 

Do.  Fltemingii.  Aviculopecten  hyemalis. 

Chonetes  Vishnu.  1 


1  In  1873  Mr.  T.  H.  Hughes,  of  the  Geological  Survey,  brought  some  fossils  from 
the  Milam  Pass.  They  were  identified  by  Dr.  Was  gen  as  representing  crestaceoue, 
jurassic,  triassic,  permian,  carboniferous,  and  Silurian  formations.  ThiB  brings 
the  series  here  into  fuller  agreement  with  that  described  by  Stoliczka  in  Western 
Tibet. 
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Ammonites  floridus. 

Do.  Aon. 

Do.  Winterbottomi. 

Do.  planodiscus. 

Do  ditthmus. 

Do.  Gaytani 

Do.  AutMeeanus. 

Do.  Blanfordii. 

Ceratitea  Jacquemonti. 
Orthoceras  pulchellum. 

Do.  salinariuni. 

Nation  subglobuloaa. 


Tbiassic  Fobbilb. 

Exogyra  sp. 

H&lobia  Lommeli. 

Pecteu  Bcutella. 

Lima  Htracheyi. 

Athyris  Desiongcham^aii. 

Do.  6trolimeyen. 
Waldheimia  Htoppani. 
Hhynchonalla  retrocita. 
Bpirifer  Oldhomi. 

Do.  Straclieyi. 

Do.  Rajah. 

Oolitic  Fossils. 


Belemnites  suleatuB. 
Anionites  acucinctus. 

Do  alatus. 

Do.  bifiona. 

Do.  biplex 

Do.  communiB. 

Do.  concavua. 

Do.  Eug^nii- 

Do.  Oemrdi. 

Do.  Griftithii. 

Do.  guttatus. 

Do.  Hookeri 

Do.  beterophyllus. 
Do.  Himalayanus. 

Do.  Hyphasis. 

Do.  Jubar. 

Do.  Medea. 

Do.  Nepalenais. 

Do.  ootagonua. 

Do.  robustus. 

Do.  gcriptus. 

Do.  Spitiensis. 

Do.  Btrigilis. 

Do.  teDui8triatu8. 

Do.  torquatns. 

Do.  triplicatus 

Do.  Thouarsensis. 

Do.  umbo. 

Do.  Wallichii. 

Turritella  montium. 
Plenrotomaria  ?  sp. 

Turbo  invitus. 

Chemnitzia  sp. 


Anatina  Avagiuula. 
Myophoria  Blanfordi. 
(Jardium  truncatunu 
Cyprina  trigonalis. 
Astarte  major. 

Do.  unilateral!*. 

Modioia  sp. 

Nucula  cuneiformis. 
Cuculltea  virgata. 

Do.  leionota. 

InoceramuB  Hookeri. 

I  Lima  acuta 

|  Do.  gigantea. 

Do.  mitiloidea. 

Monotis  concenticus. 
Avicula  echinata 
Do.  inequivalvis. 

Pecten  tequivalvis 
Do.  comatus. 

Do.  bifrons 

Do.  moni  lifer. 

Do.  Lena. 

Do.  Sabal. 

Ostrea  flabelloidea. 

Do.  acumiaata. 

Terebratula  numismalis. 
Do.  carioata. 

Do.  globata. 

Rhynconella  rariabilis. 

Do.  concinna. 

Acroeslenia  ? 

Pentac finite*  sp.] 


“  But  the  most  striking  feature  of  the  geology  of  these  moun 


Tertiary  deposit. 


tains  is  probably  that  which  I  have  next  to 
mention,  viz.,  the  existence  of  a  great  Terti¬ 


ary  deposit  at  an  elevation  of  from  14,000  to  16,000  feet  above  the 
sea,  still  preserving  an  almost  perfectly  horizontal  surface.  On 
crossing  the  watershed-ridge  between  the  streams  that  flow  to  the 
south  into  the  Ganges,  and  those  that  fall  into  the  upper  part  of  the 
Satlaj  to  the  north,  which  here  constitutes  the  boundary  between 
the  British  territory  and  Tibet  (see  map),  we  find  ourselves  on  a  plain 
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120  miles  in  longth  and  varying  from  15  to  60  miles  in  breadth, 
that  stretches  away  in  a  north-westerly  direction.  Its  western  por¬ 
tion  is  everywhere  intersected  by  stupendous  ravines,  that  of  the 
Satlaj  being  nearly  3,000  feet  deep.  The  sections  afforded  by  these 
enable  us  to  see  that  this  plain  is  a  deposit  of  boulders,  gravel,  clay, 
and  mud  of  all  varieties  of  fineness,  laid  out  in  well-marked  beds 
that  run  nearly  parallel  with  the  surface,  and  that  hardly  deviate 
from  a  horizontal  position,  Ihe  discovery  of  the  fossilized  remains 
of  several  of  the  larger  mammalia  distinctly  marks  the  Tertiary  age 
of  this  deposit.  The  existence  of  such  fossil  remains  in  the  northern 
parts  of  these  mountains  had  been  long  known,  but  we  were  alto¬ 
gether  ignorant  of  the  precise  locality  whence  they  came,  and  had  no 
facts  before  us  from  which  any  conclusions  could  be  formed  as  to 
their  geological  import.  The  Niti  Pass,  from  which  it  was  said 
that  the  bones  had  been  brought,  was  not  the  place  where  they  were 
found,  but  one  of  the  routes  only  by  which  they  came  across  the 
great  Himalayan  chain  from  unknown  regions  beyond. 


“  Mr.  Waterhouse,  who  has  been  so  obliging  as  to  examine 

. .  the  specimens  that  I  procured  from  these 

beds,  informs  me  that  he  recognizes  amongst 
them  the  following  : — Metacarpal  bone  and  distal  end  of  tibia  of 
JJippotherium ;  patella  of  small  horse  ;  distal  end  of  radius  of  a  larger 
species  of  horse  ;  distal  half  of  tibia  of  a  horse  of  very  large  size  ; 
part  of  metacarpal  of  a  horse ;  upper  end  of  tibia  of  bovine  ruminant ; 
dorsal  vertebra  of  a  ruminant.  Portion  of  head  of  an  undescribed 


Rnimal  allied  to  goat  and  sheep,  having,  like  them,  prominent  orbits, 
and  the  hords  above  the  orbits;  but  which  differs  in  the  peculiar  form 
the  bony  core  of  the  horns.  The  horns  are  remarkable  for  being  placed 
very  near  to  each  other  at  the  base  (their  upper  portions  are  broken 
off).  There  is  a  specimen  in  the  British  Museum,  however,  from 
the  same  locality,  of  an  animal  very  like  this,  in  which  the  horns  are 
seen  to  be  short,  stout,  and  slightly  bent  outwards  at  the  apex. 
Right  wing  of  the  atlas  vertebra  of  rhinoceros  ;  phalanx  of  one  of  the 
outer  hind  toes  of  ditto  ?  ;  and  portion  of  tooth  of  elephant  ?  Speci¬ 
mens  of  the  bones  of  ruminants,  pachydermata,  and  other  animals 
from  this  district,  presented  to  the  Society  by  Sir  Thomas  Colebrooke 
and  Dr.  Traill,  are  in  the  Museum  of  the  Geological  Society, 
London. 


OF  THE  NORTH-WESTERN  PROVINCES. 


161 


“  The  bones  that  we  have  hitherto  obtained  from  these  strata  are 

Actual  site  as  yet  not  almost  all  very  miserable  fragments,  so  tbit 
identified.  it  is  difficult  even  for  the  very  learned  natu¬ 

ralists  that  I  have  mentioned  to  do  more  than  distinguish  tho  genus 
to  which  they  belong.  It  is  therefore,  I  am  afraid,  at  present  impos¬ 
sible  to  come  to  any  decided  conclusions  as  to  tho  identity  or  other¬ 
wise  of  the  species  hero  found  with  thoso  of  the  Siwalik  hills,  a 
question  of  the  greatest  interest  with  reference  to  all  our  speculations 
on  the  geology  of  these  mountains.  Tho  fossil  bones  I  have  not 
seen  in  situ  nor  indeed,  curious  to  say,  could  I,  in  spite  of  every 
attempt,  learn  a  definite  locality  in  which  any  one  knew  positively 
that  they  had  been  found.  But  of  the  general  position  where  they 
occur  there  can  be  no  doubt,  for,  besides  the  common  acconnt  of  their 
being  found  in  some  of  the  ravines  that  traverse  the  plain,  on  many 
of  the  specimens  quite  enough  of  the  rock  in  which  they  are 
imbedded  has  remained  to  enable  me  to  recognize  a  fine-grained 
calcareous  conglomerate  exactly  identical  with  beds  such  as  I 
have  seen  intercalated  with  the  boulder  and  gravel  beds  that  consti¬ 
tute  the  mass  of  the  deposit.  Hills  of  limestone  rise  here  and  there 
above  the  general  level  of  the  plain,  and  it  appears  as  though  the 
calcareous  matter  derived  from  them  had  cemented  together  portions 
of  the  sands  and  gravels  that  were  deposited  near  them. 

“  The  existence  of  such  animals  as  1  have  mentioned  as  being 

found  in  these  beds  being  a  physical  im¬ 
probably  of  marine  origin.  ....... 

possibility  in  the  present  state  of  the  country, 

there  can  he  no  doubt  that  the  strata  have  been  elevated  to  their 
present  height  from  some  lower  level  since  the  time  of  their 
deposition.  There  is  no  direct  proof  that  these  beds  are  marine,  no 
shells  having  been  obtained*  from  them,  but  I  think  on  the  whole 
that  tho*probabilities  appear  to  be  in  favour  of  this  plain  having  been 
a  true  sea-bottom  rather  than  of  having  been  occupied  by  a  detach¬ 
ed  body  of  fresh  water.  The  general  extension  of  some  of  the 
older  fossiliferous  rocks  along  the  northern  face  of  the  Himalaya 
over  a  great  longitudinal  distance  is  a  fact  of  which  we  have 
tolerable  proof,  and  it  thence  follows  that  the  line  on  which  they 
occur,  distant  about  twenty  or  thirty  miles  to  the  north  of  the 
great  line  of  peaks,  has  probably  been  a  sea-margin  lroin  the 
remotest  ages  of  the  earth1*  history  until  as  late  as  the  Oolitic 

21 
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period  at  least.  So  far,  therefore,  there  is  nothing  adverse  to  -my 
supposition  ;  nor  is  the  present  interruption  of  the  plain  any  proof 
that  it  did  not  once  have  a  far  greater  extension.  This  is  suffi¬ 
ciently  proved  by  my  having  traced  these  tertiary  beds  to  the  very 
top  of  the  watershed-ridge  in  the  vicinity  of  the  Niti  Pass,  where 
they  reach  an  elevation  of  upwards  of  17,000  feet  ;  the  summit  of 
that  pass  being  strewn  with  boulders  that  appear  to  be  derived  from 
the  white  quartizite  capping  the  Silurian  strata  of  the  neighbourhood. 
Further,  two  or  three  miles  to  the  south  of  the  pass,  a  detached 
portion  of  this  deposit  is  to  be  seen  on  the  declivity  of  the  moun¬ 
tain,  which  must  have  been  separated  from  the  general  masB  by  the 
dislocations  that  have  upheaved  the  whole  country.  It  is,  moreover, 
to  be  noticed  that  there  seem  to  be  grounds  for  supposing  that 
plains,  such  as  I  have  mentioned,  are  found  in  other  parts  of  the 
chain  under  somewhat  similar  circumstances,  which  may  not 
improbably  have  once  formed  portions  of  the  same  sea-bottom. 
The  plain  of  Pamir,  so  long  known  from  the  accounts  of  Marco 
Polo,  and  the  existence  of  which  is  fully  corroborated  by  Lieut. 
Wood  of  the  Indian  Navy,  in  his  Narrative  to  his  Journey  to  the 
Source  of  the  Oxub,  may  be  its  representative  to  the  west  j  while 
tc  the  east  the  plains  described  by  Turner  as  having  been  passed 
over  during  his  embassy  into  Tibet,  as  well  as  others  mentioned  by 
Kirkpairick  as  existing  to  the  north  of  Nepal,  the  descriptions  of 
which  are  quite  confirmed  by  Dr.  Hooker,  are  not  improbably  of  a 
similar  nature.  Another  argument  in  favour  of  the  marine  origin  of 
this  deposit  is,  I  think,  also  to  be  derived  from  the  very  regular  way  in 
w  hich  the  beds  of  gravel  and  boulders  are  laid  out,  for  which  I  should 
conceive  that  some  action  like  that  of  the  tides  would  be  requisite.1 

1  No  notice  has  been  taken  of  these  great  detrital  accumulations  up  to  this, 
because  they  occur  on  the  grandest  scale  hi  the  regions  described  by  General 
Strachey  ;  but  every  explorer  in  the  I.ndak  country  has  noticed  deposits  of  the  same 
kind.  In  many  cases  they  are  very  recent.  The  process  of  their  formation  has 
been  very  well  described  by  Mr.  Drew  in  the  Quarterly  Journal  of  the  Geological 
Society  for  1873.  From  the  fossils  enumerated  above,  it  is,  however,  certain  that 
some  of  them  are  very  ancient  The  fact  that  General  Strachey  did  not  observe 
the  actual  site  of  these  bones  leaves  it  open  to  conjecture  whether  they  may  not 
occur  in  some  disturbed  beds  more  or  less  covered  by  these  horizontal  gravels  ;  for 
it  is  very  difficult  to  conceive  how  any  great  dislocation  or  upheaval  of  the  moun¬ 
tains  can  have  occurred  without  disarranging  such  incoherent  materials.  On  the 
other  hand,  the  fact  that  such  large  animals  as  the  Yak.  the  Kiang,  the  Ovis  Am¬ 
mon,  icc.,  now  flourish  in  the  wild  state  in  those  bleak  sterile  regions  suggests 
that  a  moderate  change  of  climate,  without  any  great  change  of  elevation,  might 
make  them  habitable  for  the  fauna  now  found  fossil  there.  No  evidence  for 
marine  action  later  than  the  nummulitic  period  is  known  within  the  Himalayan 
border. 
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“  I  have  already  mentioned  the  occurrence  of  eruptive  rocks  in 
the  Tibetan  plateau.  A  great  outburst,  in 
Eruptive  roc  which  are  found  hypersthene  and  bronzite, 

besides  syenitic  and  ordinary  greenstones,  and  various  varieties  of 
porphyry,  occurs  in  the  vicinity  of  the  lakes  which  are  found  at  the 
eastern  extremity  of  the  plateau  (see  map).  The  greenstone  is 
known  to  extend  considerably  bo  the  west,  and  forms,  at  an  elevation 
of  about  17,600  feet,  the  summit  of  Balcha,  one  of  the  Himalayan 
passes  into  Tibet  which  I  have  crossed. 

“  Having  thus  given  a  general  description  of  the  geology  of  this 

General  strachey’s  con-  region,  I  shall,  as  shortly  as  possible,  enu- 
ciueionB.  merate  the  chief  conclusions  to  which  I  have 

been  led  with  regard  to  the  physical  forces  that  have  been  called  into 
action  in  the  formation  of  these  mountains  : — 

(a.) — The  general  extension  of  the  chain  along  the  direction 
of  the  strike  of  the  strata  is  a  phenomenon  necessarily  connected 
with  the  action  of  an  upheaving  force  along  a  line.  This  longi¬ 
tudinal  action  is  further  evinced  by  the  parallelism  of  the  lines  of 
eruptive  action  with  that  of  the  strike.  The  continuance  of  action 
of  the  upheaving  forces  along  the  same  general  line  for  a  vast 
period  of  time,  with  occasional  intervals  of  repose  or  of  subsidence, 
is  indicated  along  both  the  north  and  south  faces  of  the  Himalaya. 
The  great  depth  at  which  the  forces  have  originated  seems  to  be 
proved  by  the  regularity  of  the  action  along  the  entire  length  of  the 
chain,  as  shown  by  the  elevation  of  such  a  ridge  as  the  Siwalik  hills. 

(6). — The  granites  appear  to  constitute  lines  of  elevation,  not  of 
rupture  ;  but  there  seems  to  be  no  specific  action  produced  by  them 
on  the  dip  of  the  strata,  which  they  appear  to  leave  generally 
unchanged. 

(c.) — The  greenstones,  on  the  other  hand,  usually  follow  lines 
of  dislocation  of  the  strata,  being  sometimes  apparently  contem¬ 
poraneous,  and  at  others  intruded  through  rocks  already  consoli¬ 
dated. 

(d.) — The  cause  of  the  general  north-easterly  direction  of  the 
dip  is  obscure,  although  its  occasional  sudden  reversal  to  south¬ 
westerly  seems  to  indicate  some  connexion  with  the  action  of  an 
upheaving  force  from  below,  or  of  violent  lateral  thrust. 
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(e.) — The  linos  of  fracture  of  the  strata  are  constantly  either 
parallel  or  perpendicular  to  the  direction  of  the  upheaving  force. 
The  positions  of  the  rivers  appear  to  be  altogether  dependent  on  the 
configuration  of  surfuce  produced  by  these  fractures  ;  while  the  con¬ 
figuration  of  surfuce,  on  the  other  hand,  seems  to  be  but  slightly 
affected  by  the  action  of  the  streams,  of  which  there  is  rarely  any 
visible  sign  at  200  feet  above  the  present  level  of  the  waters,  and 
never  to  my  knowledge  above  300  feet. 

(/.) — The  fact  of  the  granite  of  the  great  snowy  peaks  being 
seen  in  veins,  penetrating  the  schists  up  to  20,000  feet,  makeB  it 
highly  probuble  that  the  granite  must  have  been  injected  long 
before  the  mountains  received  any  considerable  development.  That 
this  granite  is  older  than  the  Silurian  period  is  rendered  probable 
by  the  comparatively  unaltered  state  of  the  lower  bods  of  the  Azojc 
slates  at  the  foot  of  the  Pulaeozic  series,  where  almost  in  contact 
with  it. 

(jj.J — The  conglomerate  bed  near  the  bottom  of  these  same  Azoic 
slates  shows  the  proximity  of  land  at  the  time  of  its  deposit,  and 
indicates  that  some  upheaval  of  land  had  already  taken  place  near 
the  present  line  of  great  peaks,  possibly  occasioned  by  the  granite 
in  question. 

(A.) — The  occurrence  of  pebbles  of  greenstone  in  the  sandstones 
along  the  southorn  edge  of  the  mountains  shows  that  the  exterior 
lines  of  greenstone  are  older  than  those  beds  of  sandstone. 

(i.) — The  frequent  occurrence  of  boulders  of  the  quartizites,  slates, 
and  greenstones  of  the  outer  ranges  of  mountains  among  the  Ter¬ 
tiary  deposits  of  the  Siwalik  hills  shows  that  the  Tertiary  ocean 
washed  the  foot  of  those  mountains. 

(j.) — The  regular  slope  of  the  plains  of  Northern  India  up 
to  the  Siwalik  hills,  which  rise  suddenly  from  the  flat  ground,  leads 
me  to  infer  that  the  sea  must  have  continued  to  reach  at  least  as  far 
as  the  foot  of  the  Siwalik  hills  for  some  time  after  their  upheave- 
ment. 

(A.) — The  rise  of  the  Tibetan  plain  has  not  been  caused  by  the 
granite  eruption  of  the  line  of  snowy  peaks.  That  the  greenstone 
rocks  that  abound  in  many  parts  of  it  have  equally  not  caused  it, 
is  proved  by  the  peculiar  nature  of  the  valleys  among  the  hills  to 
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the  west  of  the  lakes,  which  must  have  been  laid  out  level  under 
water  ;  from  which  it  is  to  be  inferred  that  these  eruptive  rocks  are 
older  than  the  tertiary  beds  of  the  plain.  The  same  thing  is  shown 
by  the  occurrence  of  worn  pebbles  of  greenstone  in  the  surface  of 
the  plain  in  the  vicinity  of  some  of  the  detached  hills  of  that  rock. 

(/.) — The  former  extension  of  the  glaciers  far  beyond  their 
present  limits  is  a  phenomenon  that  may  be  noticed  almost  every¬ 
where  in  these  mountains,  und  may  give  rise  at  first  sight  to  an 
idea  that  there  may  here  also  have  been  some  special  period  of  cold 
corresponding  to  the  glacial  epoch  of  Europe.  But  it  seems,  I 
think,  more  probable  that  this  is  here  only  the  result  of  a  change 
of  climate  consequent  on  the  upheaval  of  the  great  plains  of  North¬ 
ern  India. 

(m.) — The  existence  of  ancient  moraines  on  the  tertiary  plain 
of  Tibet  proves  that  the  extension  of  the  glaciers  is  post-tertiary. 
Now,  if  we  conceive  that  after  the  rising  of  this  plain  to  nearly  its 
present  elevation,  the  sea  still  continued  to  wash  the  foot  of  the 
Biw&lik  hills,  as  I  have  already  said  that  I  considered  likely,  it  is 
clear  that  the  climate  of  the  Himalaya  would  have  been  far  more 
moist,  and  that  the  quantity  of  snow  that  fell  on  the  highest  parts 
of  the  mountains  would  have  been  greatly  in  excess  of  what  now 
falls  there,  causing  a  great  extension  of  the  glaciers  beyond  the 
limits  to  which  they  have  now  receded.” 

There  are  several  points  in  the  foregoing  summary  that  might 
Remarks  on  the  above  be  objected  to  in  detail,  but  it  is  hardly 
summary.  necessary  to  point  them  out.  With  the 

much  more  extensive  information  now  available  than  was  at  General 
Strachey’s  disposal,  one  ought  to  be  able  to  give  a  more  precise 
account  of  the  phenomenon  under  discussion.  But  one  lesson  of 
experience  is  caution.  From  all  sides  the  geologists  of  Europe 
have  been  for  long  years  hammering  at  the  Alps  ;  yet  the  mode  of 
formation  of  those  mountains  is  still  a  subject  of  very  vague  specu¬ 
lation.  What  then  can  we  expect  from  our  fragmentary  knowledge 
of  Himilayan  geology  ?  In  one  respect  we  seem  to  have  the  advan¬ 
tage  :  the  much  grander  scale  on  which  the  phenomenon  took  place, 
and  perhaps  also  the  less  advanced  stage  of  the  process,  have  result¬ 
ed  in  a  somewhat  less  complexity  of  structure. 
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The  process  of  investigation  is  to  find  out  as  far  as  possible  from 
these  remnants  of  the  formations,  and  their  relations  to  each  other, 
what  were  the  conditions  of  the  surface  at  the  time  of  deposition 
of  each,  and  what  successive  changes  of  conditions  occurred.  Thus 
General  Strachey’s  observations  that  the  metamorphism  of  the  rocks 
forming  the  crystalline  axis  and  the  introduction  of  the  granite  are 
of  pre-silurian  date ;  that  this  axis  of  elevation  was  a  shore  of  deposi¬ 
tion  at  that  time,  would  be  facts  of  prime  importance  in  the  early 
history  of  this  region.  It  would  give  a  prodigious  antiquity  to  the 
beginning  of  the  Him&layan  mountain  system,  fbr  all  subsequent 
disturbances  have  conformed  in  elevation  with  that  which  produced 
the  gneissic  axis.  It  may  be  remarked  that  this  view  is  apparently 
in  immediate  opposition  to  what  is  now  a  very  favourite  theory 
of  mountain-formation — that  which  connects  these  areas  of  special 
contortion,  and  elevation  with  a  preceding  long-continued  accumu¬ 
lation  of  deposits,  and  accompanying  depression,  in  the  same  area  ; 
whereby  through  the  gradual  rise  of  temperature  in  the  sediments 
thus  sunk  to  a  considerable  depth,  expansion  occurs,  and  also  a 
softening  of  the  rocks,  including  a  yielding  to  the  horizontal  thrust 
in  the  earth’s  crust,  thus  producing  the  compression  and  up-squeez¬ 
ing  into  mountains  of  the  accumlated  sediments.1  In  the  simple 
application  of  this  process  the  position  ot  greatest  elevation  should 
approximately  coincide  with  that  of  the  preceding  greatest  deposi¬ 
tion,  and  not  with  the  limit  of  the  deposition,  as  we  find  it  according 
to  General  Strachey’s  observation. 

To  this  objection,  and  in  defence  of  the  theory,  it  may  be  very  fairly 
argued,  that  the  line  of  actual  maximum  elevation  is  due  to  denudation 
having  removed  the  softer  and  more  broken  strata  and  left  the  more 
massive  rock ;  that  according  to  the  observation  under  discussion,  the 
sedimentary  series  never  passed  across  this  primitive  gneissic  axia ; 
and  that  the  position  of  greatest  elevation  (in  the  active  sense  of 
upheaval)  occurred  about  the  middle  gneissic  axis  formed  of  meta¬ 
morphosed  palaeozoic  rocks,  all  the  once  overlying  strata  having  been 
removed  ;  that  but  for  this  result  of  denudation  we  should  have  the 
crest  of  the  Himalaya  to  the  north  of  the  upper  valley  of  the  Indus. 

1  Notwithstanding  the  numerous  recent  claimants  to  this  theory,  the  mechani¬ 
cal  elements  of  it  are  essentially  those  given  by  DeBeaumont  in  his  Systtmes  de 
Montagnas,  p.  1318  ;  the  other  ideas  in  it  being  due  to  two  other  equally  eminent 
philosophical  physicists,  Herschel  and  Babbage. 
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The  interpretation  of  the  drainage  system  gives  direct  support 
to  this  view.  It  is  an  evident  postulate  of  physical  geology  that 
along  any  line  of  elevation  the  drainage  is  originally  transverse. 
The  manner  in  which  this  primitive  system  becomes  largely  convert¬ 
ed  into  longitudinal  drainage  lines  is  explained  in  every  text-book 
on  geology.  Now,  making  the  fair  assumption  that  the  initial 
line  of  elevation  coincides  with  the  maximum  line  of  upheaval,  the 
main  watershed  of  the  future  continent  is  determined  by  that  initial 
line,  and  it  is  presumably  a  very  permanent  feature.  Every  geo¬ 
graphy  book  notes  the  fact  that  the  Himalayan  watershed  lies  far  to 
the  north  of  what  is  more  particularly  described  as  the  Himalayan 
range,  but  the  line  of  reasoning  we  have  just  indicated  would  sug¬ 
gest  that  the  real  axis  of  maximum  elevation  in  the  Himalayan 
system  may  coincide  more  or  less  with  the  watershed.  We  should 
thus  have  two  magnificent  examples  of  the  process  of  drainage-con- 
versions  above  alluded  to  :  the  Indus  and  the  Sanpo  (Brahmapu¬ 
tra)  now  flow  from  about  the  same  central  position,  having  gradually 
worn  back  aiong  the  line  of  easiest  erosion,  cutting  off  in  succession 
the  originally  transverse  drainage  along  the  whole  line. 

The  applicability  of  this  theory  of  mountain-formation  to  the 
Himalaya  system  does  not,  however,  depend  upon  the  correctness 
of  General  Strachey’s  view  regarding  the  exceeding  antiquity  of 
the  first  gneissic  axis.  The  gneiss  there  in  early  Palaeozoic  times 

may  have  been  a  floor  of  shallow  deposition 
Stoliczka’s  views.  J  , ,  ,  ,  r  ... 

without  being  a  range  limiting  that  deposition. 

Stoliczka  does  not  adopt  this  latter  view  though,  leaving  it  an 
open  question.  His  own  provisional  identification  of  lithologically 
similar  Silurian  rocks  in  equal  force  to  the  south  of  the  axis  would, 
perhaps,  suggest  their  original  continuity  across  that  axis.  He 
hazarded  very  few  remarks  upon  the  general  geology  of  the 
Himalaya,  wisely  postponing  such  considerations  until  the  data 
would  warrant  something  definite.  He  points  out  that  the  deposits 
of  carboniferous  age,  filling  only  broken  ground  in  variable  thick¬ 
ness,  represent  the  close  of  a  general  geological  epoch.  The 
Permian  and  lower  Trias  are  not  represented.  He  considers  that 
after  the  Trias  extensive  upheavements  occurred,  laying  dry  large 
tracts  that  have  not  since  boon  submerged.  The  J urassic  basin  was 
then  approximately  defined.  The  evidence  for  these  conclusions  is 
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not  given,  and  they  seem  difficult  to  reconcile  with  the  general 
regularity  of  succession  of  the  rocks.  On  his  figured  sections  the 
Para  limestone  (Rhaetic  group)  is  the  only  one  that  exhibits  great 
inequality  of  distribution,  being  of  considerable  thickness  on  the 
north  side  of  the  basin,  and  altogether  wanting  to  the  south.  His 
remarks  would,  however,  assign  at  least  an  early  Mesozoic  age  for 
the  origin  of  some  of  the  prominent  features  of  disturbance  now 
stamped  upon  the  Himalayan  system. 

The  most  notable  features  in  the  sequence  of  formations  in  the 
Himalaya  is  the  position  of  the  numraulitic  deposits,  as  already 
mentioned.  They  are  in  greater  thickness  than  any  of  the  older 
formation  sexcept  the  lower  Silurian.  Stoliczka  speaks  of  them 
as  having  been  deposited  in  the  narrow  basin  where  they  now  lie  in 
the  very  centre  of  the  mountain  region.  This  view  strongly  confirms 
that  previously  arrived  at  from  the  consideration  of  the  same  deposits 
at  the  south  edge  of  the  mountains  :  that  long  and  extensive 
denudation  of  the  Hiindlayan  area  had  preceded  the  Tertiary  epoch. 
It  seems  to  have  been  greatest,  as  would  naturally  occur,  along  the 
centre  of  the  area  of  upheaval,  wearing  down  tr,  the  metamorphic 
rocks  along  what  may  then  have  been  the  back  of  a  brord  flat 
tuberence  of  the  earth’s  crust.  A  comparatively  slight  settlement 
of  the  area,  submerging  only  the  more  deeply  eroded  parts,  would 
then  have  sufficed  for  the  accumulation  of  those  eocene  deposits,  and 
it  seems  possible  that  the  production  of  the  synclinal  basins  of  the 
Central  Himalaya — as  was  shown  for  the  contortion  of  the  infra- 
Krol  beds  of  the  Lower  Himalaya — did  not  occur,  or,  at  least,  was 
not  stron  gly  developed  till  the  great  compression  upheaval  in  middle 
Tertiary  times. 


CHAPTER  IV. 

The  Himalaya. 


CONTENTS. 

The  ooter  Himalaya.  Mountain  systems ;  Jumna  ;  Ganges ;  Kili.  Subor¬ 
dinate  boundaries.  The  Nayir.  Western  Rimganga ;  Kili.  The  snowy  range. 
Axis  of  highest  elevation.  The  Tibetan  plateau.  Glaciers.  Glacier  of  the 
Pindar ;  feeders  of  the  glacier ;  moraines  ;  crevasses  and  ioe  tables.  Glacier  of 
the  Kuphini.  Motion  of  the  Pindar  glacier.  Snow-line.  Observations  in  the 
eastern  Himilaya.  Observations  in  Kumaon.  Bisahr.  Across  the  snowy  range. 
Kumaon  ;  Garhwil ;  Kuna  or  ;  Western  Tibet.  Lakes. 

We  have  seen  that  the  term  1  outer  Himalaya’  has  different 

meaning  according  to  the  sense  in  which  it 
The  outer  Himiliyn.  °  ° 

is  used.  Geographers  understand  by  it  all 

the  mountain  systems  lying  between  the  snowy  range  and  the  plains 
of  India,  whilst  in  the  western  Himalaya  geologists  restrict  its  nse 
to  the  limestone  and  slate  formations  that  lie  between  the  outlying 
tertiary  series  and  the  central  crystalline  axis.  To  the  geologist 
Simla  and  Naini  Til  are  situate  on  the  outer  Himilaya,  and  Ka- 
sauli  and  Subdthu  are  not ;  whilst  to  the  geographer  all  these  hill  sani¬ 
taria  are  on  the  outer  Himalaya.  To  obtain  a  correct  appreciation 
of  the  physical  relations  of  the  ranges  of  the  outer  Himalaya  we 
cannot  ignore  their  geological  affinities,  but  we  have  as  yet  no  geolo¬ 
gical  details  on  which  we  can  rely  for  the  greater  portion  of  their 
area.  For  the  tract  between  the  Tons  and  the  Kali  we  have  the 
record  given  in  the  preceding  chapter  and  the  map  that  accompanies 
it.  A  glance  at  this  map  will  show  us  that  the  main  line  of  gneiss 
and  granite,  which  is  almost  conterminous  with  the  region  of  perpe¬ 
tual  snow,  is  met  with  between  the  eightieth  and  ninetieth  mile  from 
the  foot  of  the  Himalaya,  and  at  a  distance  of  from  twenty  to  thirty 
miles  south  of  the  Indian  water-parting.  Between  this  line  of  per¬ 
petual  snow  and  the  plains  there  are  numerous  well-defined  ranges, 
some  seemingly  spurs  from  the  snowy  axis,  and  of  which  the  geolo¬ 
gical  relation  is  not  well  established,  and  others  having  an  apparent 
separate  and  independent  existence.  As  we  have  already  noticed, 
the  traveller  from  the  plains  meets  first  an  outer  range,  which  has 
a  general  elevation  of  abont  6,000  to  7,000  feet  above  the  level  of 
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the  sea,  and  which  in  China  above  Naini  Tkl  rises  to  8,568  feet 
and  in  a  peak,  on  the  Tirhi  road,  east  of  Mastiri,  to  8,565  feet 
This  band  or  outer  range  has  a  general  direction  parallel  to  the 
plains,  and  is  pierced  by  the  greater  rivers,  such  as  the  Tons,  Jumna, 
Ganges,  R&mganga  (western),  Kosi,  and  Kali.  Between  it  and  the 
ridges  descending  immediately  from  the  snowy  range  we  cross  a 
number  of  subordinate  ranges  which  are,  as  a  rule,  of  considerably 
less  elevation  than  the  outer  range.  Between  China  and  Dh&kuri 
Bin&yak,  on  the  road  to  the  Pindari  glacier,  a  distance  of  forty-five 
miles  as  the  crow  flies,  there  is  no  peak  having  an  elevation  of  8,000 
feet,  and  very  few  attaining  to  7,000  feet.  But  further  westward, 
in  the  same  parallel,  we  have  groups  of  peaks  attaining  an  oleva- 
taon  of  over  10,000  feet,  notably  those  connected  with  the  Dudu- 
ka-toli  range  in  Garhwal.  When  the  river  valleys  close  to  the 
snowy  range  are  reached,  the  increase  in  elevation  is  rapid  and 
marked.  The  flanking  ranges  seldom  fall  below  10,000  feet,  and 
are  crowned  with  peaks  rising  still  higher,  until  the  culminating 
ridge  crowned  with  perpetual  snow  is  met. 


If  we  carefully  examine  the  great  sea  of  mountains  lying  be¬ 
tween  the  outer  Himalaya  and  the  snows. 
Mountain  system.  J 

we  shall  find  that  the  dominating  ranges  are 

spurs  from  the  great  groups  of  peaks,  remarkable  alike  for  their 
elevation  and  the  position  they  fill  as  the  boundaries  of  the  several 
river-basins.  On  the  west,  the  western  boundary  of  the  Jumna 
system  is  found  in  the  elevated  ridge  that  has  its  origin  in  the 
group  of  peaks  crossed  by  the  Shatul  and  Burenda  passes.  This 
ridge  follows  the  left  bank  of  the  Satlaj  in  a  south-westerly  direction 
to  Hatu  (10,700  foet),  where  it  bifurcates:  one  branch  continuing 

the  normal  direction  to  Bilaspur,  and  the 
Jumn«  system.  ,  ,. 

second  proceeding  in  a  south-easterly  direc¬ 
tion  by  Chor  (12,081  feet),  where  it  forms  the  water-parting 
between  the  Giri  and  the  Pabar  branch  of  the  Tons.  A  second 


Jumn*  system. 


great  ridge,  descending  from  the  Jamnotri  groups,  and  marked 
by  the  Deoban  (9,347  feet),  Cliakrata  (7,300  feet),  Chilmeri  (7,160 
feet),  and  Bairat  (7,423  feet)  peaks  in  British  territory,  separates 
the  affluents  of  the  Tons  from  those  of  the  Jumna.  The  eastern 
boundary  of  the  Jumna  system  is  formed  by  a  great  ridge  huviiig 
its  origin  in  the  same  group  of  peaks,  and  which  joins  the  outer 
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Himalaya  near  the  Sarkanda  peak  to  the  eaat  of  Mastiri  (Mus- 
sooree).  The  eastern  boundary  of  the  Ganges  system  is  found  in 
the  great  ridge  descending  in  a  south-westerly  direction  from 

the  Nandakot  peak,  and  which  passes  along 
the  left  bank  of  the  Pindar  to  its  junction 
with  the  Alaknanda,  and  thence  along  the  left  bank  of  the  Alaknanda 
to  Deopray&g.  It  admits  of  two  great  bifurcations:  one  at  the  head 
of  the  Katyur  vklley  and  one  at  the  head  of  the  Lohba  valley. 
From  the  group  of  peaks  at  the  head  of  the  Katyiir  valley  a  branch 
passes  in  a  south-easterly  direction  through  Binsar  and  Ddl  and 
along  the  right  bonk  of  the  Ladhiya  to  Barmdeo  on  the  S4rda,  and 

from  the  head  of  the  Lohba  valley  a  branch 
runs  soutb-by-east  to  Gujargarh,  whence  it 
passes  almost  due  west  to  the  Ganges  at  Kharak  and  Ch&ndi.  The 
tract  to  the  south  of  these  two  arms  is  in  shape  a  great  obtuse- 
angled  triangle,  with  its  base  towards  the  plains  and  its  apex  in  the 
group  of  hills  to  the  north  of  Dw&ra  H&t.  It  forms  the  mountain 
basin  of  the  western  R&mganga.  The  eastern  boundary  of  this 
system  forms  the  western  boundary  of  the  K&li  system,  of  which 
the  eastern  boundary  is  found  in  a  great  ridge  descending  from  the 
Api  peak  in  Doti  of  Nep41.  It  is  clear  from  the  above  brief  description 
that  it  is  the  spurs  from  the  snowy  range  that  bound  the  river  basins, 
and  if  we  examine  further  the  affluents  of  each  system,  we  shall  see 
that  the  ramifications  from  these  spurs  form  the  water-parting 
between  each  minor  system. 


The  principal  affluents  of  the  Jumna  system  are  the  Tons  and 

the  Giri.  Tho  P&bar,  Rtipin,  and  Siipin 
Subordinate  boundaries.  ...  -  ,,  m  j  ,  , 

unite  to  form  the  Tons,  and  are  separated 

from  each  other  by  transverse  ridges  descending  from  the  great 

boundary  ridge.  United  they  drain  a  delta-shaped  basin  having  its 

apex  at  K&lsi.  To  the  south-west  the  Giri  drains  a  similarly  shaped 

basin  having  its  apex  near  K&lsi,  and  to  the  east  the  Jumna  drains 

one  having  its  apex  at  Eilsi.  We  find  that  the  point  of  junction 

of  the  apices  of  these  three  deltaic  basins  lies  within  die  Siwkhks, 

the  outer  range  of  geographers,  and  that  the  union  of  these  three 

main  affluents  forms  the  Jumna  of  the  plains.  This  basin,  as  well 

os  the  minor  systems  within  it,  is  bounded  by  spurs  from  the  great 

snowy  range  or  transverse  ridges  descending  from  them.  If  we 
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further  examine  the  relations  of  the  minor  feeders  of  the  three  great 
constituents  of  the  Jumna  system,  we  see  that,  as  a  rule,  they  flow  at 
right  angles  to  their  recipients,  and  that  the  affluents  of  these  minor 
feeders  obey  a  similar  law.  The  ridge  separating  the  Tons  from  the 
Jumna  gives  off  feeders  on  the  west  to  the  Tons  and  on  the  east  to 
the  Jumna,  at  right  angles  to  its  direction.  From  the  western  slope 
the  Dh&rag&d,  Binol,  Shaula,  and  Manjgaon  streams  flow  to  the 
Tons,  and  from  the  eastern  slope  the  Ralena,  Ktitni,  and  Silo  seek 
the  Jumna.  Each  of  these  minor  feeders  is  separated  from  the 
other  by  lateral  spurs,  descending  usually  from  some  peak  or  knot 
of  peaks,  aud  all,  as  the  veins  on  a  leaf  seek  the  midrib,  flow  towards 
the  mid-depression  and  give  it  their  moisture.  The  two  great  rivers 
that  unite  to  form  the  Ganges  are  themselves  the  centres  of 
subordinate  systems.  The  Bhngirathi  is  divided  from  the  Bhilang 
by  a  great  ridge  descending  from  the  Gangotri  group  of  peaks, 
whilst  a  second  ridge  having  a  similar  origin  separates  the  Bhilang 
from  the  Mand&kini,  an  early  affluent  of  the  Alaknanda.  The  Bh&- 
girathi  unites  with  the  Bhilang  near  Tirlii,  and  the  two  rivers  drain 
a  delta-shaped  tract  having  its  apex  at  Deoprayag.  The  Saraswati 
and  Dhauli,  which  form  the  head-waters  of  the  Alaknanda,  are  sepa¬ 
rated  from  each  other  by  a  ridge  of  snowy  peaks,  and  its  more 
southern  affluents,  the  Nandakini  and  the  Pindar,  are  divided  from  each 
other  by  a  great  ridge  descending  from  Trisul.  The  entire  basin 
of  the  Alaknanda  to  its  junction  with  the  Bhngirathi  at  Deopray&g 
is  thus  a  great  delta-shaped  tract,  cut  up  by  the  minor  feeders  into 
subordinate  systems  that  are  bounded  by  great  ridges  descending 
from  the  snowy  range.  Between  Deoprayag  and  Hardw&r,  the 
Ganges  receives  from  the  east  the  Nay&r  and  the  Hinnal,  and  from 
the  west  the  Suswa  that  drains  the  Dehra  Dtin.  All  unite  within 
the  Siwaliks  to  form  the  Ganges  of  the  plains. 

We  shall  now  take  up  the  compact  system  of  the  NayAr  in 
The  Nay4r  southern  Garhwal,  which  at  first  sight  would 

appear  to  be  an  exception  to  the  general 
rules.  We  find  that  the  boundary  ridge  that  marks  its  exent  is  a 
continuation  of  the  great  ridge  that,  descending  from  the  snowy 
peak  of  Nandakot,  runs  along  the  left  bank  of  the  Pindar  to  the 
head  of  the  Lohba  valley.  Here,  as  already  noticed,  this  ridge 
bifurcates  ;  one  branch  proceeding  in  the  normal  direction  along 
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the  left  bank  of  the  Alaknanda  to  Deoprayag,  whilst  the  second 
branch  passes  south  to  Gujargarh  and  then  west  to  the  Ganges 
at  Kharak.  These  two  branches  mark  the  axis  of  highest  elevation 
in  the  tract  through  which  they  pass .  Following  the  western  branch, 
we  have  the  Dubri  peak,  9,862  feet ;  Dobri  peak,  9,862  feet ; 
Gandkhola,  7,553  feet ;  Devidatta,  7,034  feet ;  Kankwala,  6,651 
feet ;  Gurdari,  5,893  feet ;  Jhangarh,  5,878  feet ;  and  a  peak  about 
two  miles  from  DeoprayAg,  5,030  feet.  Following  the  southern 
branch  through  Gujargarh,  we  find  the  second,  Duda-ka-toli  peak 
with  an  elevation  of  10,180  feet  above  the  level  of  the  sea  ;  Barma- 
dringi,  9,190  feet ;  Nandatopa,  8,086  feet ;  Khamek,  7,152  feet ; 
Gujargarh,  7,969  feet ;  Khatti,  8,270  feet ;  Utain,  6,901  feet ; 
Bukrari,  6,267  feet ;  and  Naugarh,  about  a  mile  above  Kharak 
6,065  feet.  Close  to  the  point  of  bifurcation,  the  boundary  ridge 
sends  a  lateral  spur  southwards,  that  divides  the  basin  of  the  Nay&r 
into  two  parts,  that  drained  by  the  western  Nayar  or  ChhiphalghAt 
river,  and  that  drained  by  the  eastern  NayAr  or  Kainyiir  stream. 
This  great  spur  preserves  the  superior  elevation  of  the  boundary 
ridge,  and  is  marked  by  the  following  peaks  : — BarAri,  8,499  feet ; 
Bandani,  8,278  feet ;  Panjing,  8,810  feet  ;  Devitank,  8,849  feet ; 
MatikhAl,  7,688  feet ;  and  Chhatargah,  6,790  feet,  when  it  is  lost 
in  the  valley  of  the  eastern  Nayar  near  Kandui.  Short  ramifications 
from  this  spur  or  the  boundary  ridge  itself  determine  the  course  of 
the  minor  feeders  of  the  two  great  channels  of  the  NayAr  system. 
Thus  a  transverse  ridge  from  Dubri,  marked  by  the  T&ra-ka-kand 
(9,000  feet)  and  Banjkot  (8,203  feet)  peaks,  divides  the  Chhiphal- 
ghAt  river  near  its  source  from  its  feeder  at  PaithAni  on  the  left 
bank,  whilst  other  ridges  from  Gandkhola,  Devidatta,  and  other 
peaks,  separate  the  other  feeders  the  one  from  the  other.  A  similar 
rule  obtains  along  the  course  of  the  eastern  branch,  and  we  thus 
see  that  there  is  no  real  difference  in  principle  between  the 
arrangement  of  the  drainage  system  of  this  apparently  abnor¬ 
mal  minor  basin  and  that  of  the  other  greater  systems  already 
noticed. 


In  the  system  of  the  western  RAmganga,  however,  we  have  an 

arrangement  for  which  we  find  an  analogue 
Western  Bamganga.  jn  gagmati  in  NepAl.  As  we 

have  already  seen,  the  basin  of  the  RAmganga  is  in  shape  a  great 
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obtuse-angled  triangle,  with  its  apex  towards  the  snowy  range  and 
its  base  towards  the  plains,  thus  filling  np  the  gap  between  those 
systems  that  have  their  apices  towards  the  plains  and  their  bases 
towards  the  snowy  range.  Of  its  affluents,  the  Kosi  alone  has  a 
considerable  course  within  the  hills,  the  remainder  having  their 
origin  in  or  close  above  the  elevated  tract  lying  along  the  foot  of 
the  hills,  and  joining  the  R&mganga  at  some  distance  southwards 
in  the  plains.  Here,  although  the  main  boundary  ridges  are  still 
the  spurs  descending  from  the  snowy  range,  the  several  streams 
do  not  unite  within  the  outer  range,  but,  like  the  B&gmati  and  its 
affluents,  well  beyond  it  in  the  plains.  The  K&li  is  known  as  the 
Y&nkti  near  its  source,  as  the  K41i  during  the  greater  portion  of 

its  course  through  the  hills,  as  the  Chauka 
or  S&rda  in  the  Bhdbar  and  TarAi,  and  as 
the  Sarju  and  Ghogra  in  Oudh  to  its  junction  with  the  Ganges,  to 
the  south  of  the  Gh&zipur  district.  The  KAli  basin  is  bounded  on 
the  west  by  that- of  the  Ganges,  and  on  the  south-west  by  that 
of  the  western  Ramganga.  It  receives  from  the  west  the  Gori, 
Sarju,  and  Ladhiya,  and  from  the  east  some  small  streams  from 
Nepal,  all  of  which  unite  within  the  hills  to  form  the  Sarda  at 
Barmdeo.  The  Sarju  is  divided  from  its  affluents,  the  eastern  Ram¬ 
ganga,  by  a  great  meridional  ridge,  extending  from  their  sources 
to  their  junction,  whilst  a  second  ridge,  running  in  a  south-easterly 
direction  from  the  same  group  of  peaks  to  Askot,  separates  the 
latter  river  from  the  Gori.  The  great  Pancha-chuli  range,  running 
south-east  from  the  line  of  water-parting,  divides  the  basin  of  the 
Gori  from  that  of  the  Darina  Y&nkti,  and  a  similar  snowy  range 
having  a  like  origin  separates  the  D&rma  Y&nkti  from  the  Kuthi 
Yankti.  The  great  mass  of  peaks  comprising  Trisul,  Nanda  Devi, 
and  Nanda-kot  thus  send  forth  great  boundary  ridges  from  their 
entire  southern  face  to  the  west  between  the  Riniganga  and 
Nand&kini  :■  to  the  south-west  between  the  Nand&kini  and  the 
Pindar,  and  between  the  Pindar  and  the  Saiju  ;  to  the  south  be¬ 
tween  the  Saiju  and  the  eastern  Ramganga  ;  and  to  the  south-east 
between  the  last  river  and  the  Gori.  These  indications  are  suffi¬ 
cient  to  mark  the  salient  features  of  this  portion  of  the  Himalaya, 
and  we  reserve  the  details  for  the  Gazetteer  articles  of  this 
notice. 
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The  mountain  system  lying  between  the  snowy  range  and  the 

plains  may  therefore  be  said  to  consist  of 
The  snowy  range.  ..  . 

an  outer  mge  parallel  to  the  snowy  range 

and  connected  with  it  at  wid  intervals  where  it  meets  the  great 
ridges  descending  therefrom,  iiiese  latter  bound  the  river  basins, 
and  the  ramifications  from  them  determine  the  course  of  the  minor 
feeders  of  each  system.  We  have  now  to  consider  the  snowy  range 
itself,  and  in  these  provinces  at  least  it  is  a  well-marked  feature, 
lying  from  ten  to  twenty  miles  to  the  south  of  the  Indian  water- 
parting.  The  line  of  snowy  peaks  seen  from  Naini  Tal  and  Masuri 
all  lie  to  the  south  of  the  passes  by  which  travellers  cross  into 
Tibet.  The  route  by  Nilang  in  foreign  Garhwdl  through  the  Jddh 
valley  crosses  north  of  the  Jamnotri  group  ;  that  by  Mdna  in  Bri¬ 
tish  Garhwdl  lies  to  the  north  of  the  Keddmath  group  ;  that  by 
Milam  in  Kumaon  behind  the  Nanda  Devi  group  ;  and  that  by  the 
Lanpiya-dhura,  also  in  Kumaon,  behind  the  Panchachdli  group. 
The  Jddh  Ganga  runs  in  a  valley  parallel  to  the  snowy  range  and 
the  line  of  water-parting,  at  an  elevation  of  15,000  feet  above  the 
level  of  the  sea,  near  its  source  at  Suhrila,  but  gradually  falling  to 
below  9,000  feet  at  its  junction  with  the  Bhagirathi,  near  Bhairon- 
ghati.  The  horizontal  distance  between  these  two  points  is  a  little 
over  17  miles,  and  the  fall  is  therefore  over  350  feet  in  a  mile.  The 
Vishnuganga  or  Saraswati  descends  from  the  Mdna  Pass  at  18,000 
feet  above  the  level  of  the  sea  to  Vishnuprayag,  a  distance  of  some 
35  miles,  where  it  is  little  over  5,000  feet.  Here  we  have  an 
average  fall  of  about  370  feet  in  the  mile.  The  increase  in  elevation 
from  the  place  where  the  river  valleys  enter  the  area  of  greatest 
elevation  is  equally  marked  in  the  valleys  of  the  Dhauli,  the  Gori, 
and  the  Ddrma  river.  Dharchula  on  the  Kdli,  before  the  line  of 
snowy  peaks  is  reached,  is  only  2,750  feet  above  the  level  of  the  sea ; 
whilst  Golam  La,  to  the  north  and  above  that  line,  and  about  1,500 
to  2,000  feet  above  the  bed  of  the  Kdli,  is  8,000  feet  above  the  level 
of  the  sea.  The  bed  of  the  Kdli  at  Changru  is  10,000  feet,  and  in 
the  twenty-five  miles  between  it  and  the  Lanpiya-dhiira  Pass  the 
fall  is  over  8,000  feet,  giving  an  average  fall  of  400  feet  to  the  mile. 
These  facts  well  illustrate  the  law  that  the  river  beds1  to  within  a 
distance  of  ten  miles  in  a  direct  line  from  the  snowy  peaks  seldom 

1  See  page  8. 
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exhibit  a  rise  of  more  than  four  or  five  thousand  feet ;  bat  when  we 
cross  the  line  on  which  the  great  peaks  are  situated,  the  ascent  very 
rapidly  increases,  and  a  very  few  miles  carries  the  river-bed  up  to 
an  altitude  of  nine  or  ten  thousand  feet,  thus  showing  that  the  sudden 
increase  of  height  of  the  mountains  along  this  line  is  not  confined 
to  the  peaks  alone,  but  is  a  general  elevation  of  the  whole  surface. 

This  sudden  and  steady  rise  in  elevation  when  the  line  of  snowy 
A»i«  of  highest  eleva-  speaks  is  reached  appears  to  be  a  well— 
tlon*  marked  feature  of  the  entire  Himalayan 

range.  The  snowy  peaks,  however,  do  not  occur  in  a  continuous 
ridge,  but  in  masses  separated  the  one  from  the  other  by  deep  depres¬ 
sions  that  form  the  line  of  drainage  for  all  the  surplus  moisture  of 
the  tract  between  the  snowy  range  and  the  line  of  water-parting  to 
the  north.  These  depressions  are,  so  far  as  we  know,  a  more  distinc¬ 
tive  feature  of  the  Indian  than  of  the  Turkish  slope  of  the  Himdlaya- 
Tibetan  mass,  a  fact  doubtless  due  to  the  greater  rainfall  received 
by  the  former.  The  influence  of  the  monsoon  on  the  southern  slope 
is  shown  in  its  supporting  a  more  dense  and  varied  vegetation,  and 
even  on  individual  ranges  and  hills  the  southern  exposure  is  similarly 
strongly  marked  in  Kumaon.  It  is  the  ceaseless  action  of  water 
that  has  furrowed  out  these  valleys  from  the  great  mass,  and  natur¬ 
ally  this  has  been  accomplished  on  a  greater  scale  and  with  more 
results  along  the  southern  slope  that  receives  the  full  force  of  the 
periodical  rains.  The  mass  of  peaks  known  as  the  Gangotri, 
Ked&rn&th,  and  Badrindth  groups,  are  separated  from  the  next 
group  to  the  east  by  the  valley  of  the  S&raswati,  and  this  group 
again  from  the  Nanda  Devi  mass  by  the  Dhauli  river.  The  last  is 
again  divided  from  the  Panchachiili  group  by  the  valley  of  the 
Gori,  and  the  latter  from  the  succeeding  group  by  the  Ddrma 
valley.  All  these  valleys  are  inhabited  and  cultivated  during  the 
summer  and  rains,  and  some  of  them  are  comparatively  of  consider¬ 
able  extent.  The  masses  of  snowy  peaks  are  more  like  the  terminal 
ends  of  huge  spurs  descending  from  the  line  of  water-parting  than 
a  continuous  ridge.  They,  however,  occur  in  regular  sequence 
along  the  entire  line  of  the  Himalaya,  and,  as  seen  from  the  plains, 
have  the  appearance  of  a  connected  chain.  The  following  table,  show¬ 
ing  the  principal  peaks  that  occur  throughout  some  eleven  degrees 
of  longitude,  will  give  some  idea  of  their  number  and  importance. 
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Points  on  the  Rimdlaya  mountain e  arranged  in  order  of  longitude  by 
Mr.  Trelawny  Saunders,  from  the  records  of  the  G.  T.  S. 


Number. 

Name  of  peak. 

Latitude. 

Longitude. 

Altitude. 

I. 

Chumalari 

27° 

49 

37' 

89“ 

18* 

43' 

23,944 

II. 

Oinmochi 

... 

tea 

27 

16 

23 

68 

66 

37 

14,518 

III. 

Pauhumi  (Donkia)... 

27 

66 

62 

88 

63 

5 

23,186 

IV. 

Chumunkn  (Chola)... 

•  •• 

27 

27 

28 

88 

49 

38 

17,326 

V. 

Black  rock  (Guaream) 

... 

27 

34 

7 

88 

48 

39 

17,572 

VI. 

Nareing... 

... 

27 

30 

36 

88 

19 

28 

19,148 

VII. 

Pan  dim. . . 

•  mm 

... 

27 

34 

34 

88 

16 

36 

VIII. 

K&nchanjinga 

•  •  • 

27 

41 

26 

88 

11 

EZ1 

27,816 

IX. 

•  a  a 

27 

42 

6 

88 

11 

26 

28,166 

X. 

Kabru 

27 

36 

26 

88 

9 

16 

24,016 

XI. 

Jannu 

27 

40 

52 

88 

6 

13 

25,304 

XII. 

27 

39 

65 

87 

7 

66 

... 

XIII. 

Sihsur 

27 

63 

18 

87 

7 

54 

27,799 

XIV. 

Chamlang  E. 

t#t 

27 

46 

27 

87 

1 

21 

94,020 

XV. 

Mount  Everest 

«  »  < 

27 

59 

12 

86 

68 

6 

29,002 

XVI. 

Chamlang  W. 

•  a  ■ 

•  •a 

27 

46 

16 

86 

61 

56 

22,216 

XVII. 

Sankoei 

27 

45 

11 

86 

36 

67 

XVIII. 

27 

62 

46 

86 

31 

67 

21,987 

XIX. 

27 

68 

13 

86 

28 

32 

23,670 

XX. 

27 

67 

48 

86 

22 

42 

23,447 

XXL 

... 

27 

67 

24 

86 

9 

8 

19,660 

XXII. 

Jabjibiya 

... 

28 

7 

36 

85 

54 

42 

21,863 

XXIII. 

28 

21 

3 

86 

49 

21 

26,806 

XXIV. 

28 

10 

20 

85 

48 

17 

22,891 

XXV. 

Dayabang 

28 

15 

17 

86 

33 

36 

23,762 

XXVI. 

Akn 

... 

28 

23 

26 

85 

10 

12 

24,313 

XXVII. 

... 

28 

20 

38 

85 

7 

24 

23,313 

XXVIII. 

Yassa 

•  •  • 

28 

25 

58 

84 

41 

El 

26,818 

XXIX. 

m  a  • 

28 

30 

7 

84 

36 

34 

26,729 

XXX. 

... 

26 

32 

66 

84 

36 

9 

26,680 

XXXI. 

•  a  a 

28 

39 

39 

84 

21 

66 

... 

XXXII. 

28 

39 

21 

84 

20 

32 

... 

XXXIII. 

Barathor 

•  a  a 

28 

29 

18 

84 

13 

66 

22,947 

XXXIV. 

28 

32 

■tj 

84 

9 

52 

26,069 

XXXV. 

28 

32 

6 

84 

7 

32 

24,718 

XXXVI. 

Morshiadi 

... 

28 

34 

58 

84 

1 

67 

24,780 

XXXVII. 

28 

29 

37 

83 

59 

22 

22,964 

XXXVIII. 

28 

29 

48 

83 

69 

20 

22,986 

XXXIX. 

28 

36 

38 

83 

51 

46 

26,529 

XL. 

28 

30 

59 

83 

60 

66 

23,641 

XLI. 

28 

39 

11 

83 

46 

22 

29,471 

XLII. 

J  f 

Dhaulagiri 

28 

41 

43 

83 

32 

9 

26,826 

XLIII. 

Ear&yani 

28 

46 

39 

83 

25 

52 

25,466 

XLIV. 

28 

45 

8 

83 

25 

12 

25,299 

XLV. 

28 

43 

83 

24 

18 

24,912 

XL  VI. 

28 

EH 

83 

21 

20 

26,096 

XLVII. 

28 

40 

ill 

83 

19 

6 

23,666 

XLVIII. 

28 

43 

83 

16 

9 

24,181 

XLIX. 

28 

44 

83 

11 

18 

93,779 

L. 

28 

44 

30 

83 

9 

29 

21,727 

LI. 

... 

28 

46 

63 

83 

8 

27 

21,472 

Lll. 

Chanbiai 

... 

28 

49 

39 

82 

39 

33 

19,416 

LIII. 

Api 

•  •  • 

29 

69 

7 

tail 

Ril 

22 

a  •  ■ 

LIV. 

Padchachtili 

•  •  • 

90 

12 

51 

80 

28 

9 

22,673 

LV. 

M 

... 

•  •  • 

90 

15 

12 

80 

26 

5 

21,471 

23 
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Points  on  the  Himalaya  mountains  arranged  in  order  of  longitude  by 
Mr.  Trelawny  Saunders  from  the  records  of  the  (}.  T.  S. — 
(concluded.) 


Number. 

-  Name  of  peak. 

Latitude. 

Longitude. 

Altitude 

LVI. 

Nandakot 

••• 

30° 

16' 

51" 

80° 

6' 

39" 

22,538 

LVII. 

Nanda  Devi 

. .  . 

30 

21 

58 

80 

9 

91 

24,417 

LVIII. 

Nanda  Devi 

#  •  • 

30 

22 

31 

80 

0 

50 

26,661 

LIX. 

Do. 

•  •• 

30 

22 

35 

80 

0 

46 

25.587 

LX. 

Bast  Trisftl 

•  •• 

30 

16 

14 

79 

54 

61 

LX  I. 

Do. 

*•« 

•  •• 

30 

30 

56 

79 

54 

31 

23.092 

LX  II. 

West  Trisul 

30 

.18 

43 

79 

49 

7 

2.1,382 

LXIH. 

Nandakna 

,,, 

Kill 

22 

*J 

79 

45 

40 

19,916 

LXIV. 

Do. 

30 

20 

56 

79 

45 

36 

20,792 

LXV. 

Do. 

Ml 

30 

20 

57 

79 

45 

35 

20,773 

LXVI. 

Do. 

30 

41 

6 

79 

41 

53 

22,093 

LXVII. 

Kamet  (lbn  Qaniin) 

30 

65 

13 

79 

38 

4 

25,373 

LX  VIII. 

Nilakanta 

•  •  • 

30 

43 

52 

79 

26 

56 

21,661 

LX  IX. 

Badrin&tli 

•  It 

30 

44 

16 

79 

19 

20 

23.210 

LXX. 

Do. 

Ml 

30 

43 

22 

79 

17 

52 

22,51 1 

LX  XI 

Do 

•  •• 

30 

46 

44 

79 

16 

58 

22,317 

LXXII. 

Kedarnath 

••• 

•  •• 

30 

47 

53 

79 

6 

34 

22,790 

LX  XIII. 

Tharlasagar 

••• 

30 

51 

40 

79 

2 

14 

22,582 

LX  XIV. 

Do. 

Ml 

30 

51 

41 

79 

2 

13 

22,628 

LXXV. 

Jaonii 

Ml 

•  •a 

30 

51 

18 

78 

53 

53 

21,67* 

LXXVI. 

Bas  or  Sri  kanta 

•  •  • 

•  •• 

30 

57 

25 

78 

50 

50 

20,119 

LXXVII. 

Bandarpouchh 

•  •a 

12 

78 

35 

45 

20,758 

LXXVIII 

Jamnotri 

•  •• 

26 

78 

34 

6 

20,038 

LXX1X. 

Swargaruini 

..  . 

•« 

8 

78 

32 

32 

20,105 

Tibetan  plateau. 


After  crossing  the  line  of  water-parting  which,  as  we  have  seen, 

lies  at  the  valley  heads  to  the  north  of  the 
line  of  snowy  peaks,  we  come  upon  the 
great  Tibetan  plateau  which  has  a  mean  elevation  of  from  13,000 
to  17,000  feet  above  the  level  of  the  sea.  Puling  on  the  plateau 
by  the  Nilang  route  is  13,800  feet,  Chiurkung  on  the  Mana  route 
to  Totling  is  15,700  feet,  Chitung-dh&r  on  the  Unta  Dhura  route 
to  the  Satlaj  is  15,810  feet,  and  Buljuing  near  the  head-waters  of 
the  Kamdli  is  15,850  feet.  Rabgyaling  is  14,000;  Gartokh, 
14,240  feet ;  Tirtliapuri,  14,820  feet ;  and  lake  Rdkas  Tal  over 
15,000  feet  above  the  level  of  the  sea.  Captain  H.  Strachey  has 
described1  the  Tibetan  tableland  lying  between  the  Indian  and 
Turkish  water-partings  “as  the  flat  tpp  of  a  great  embankment 
exhibited  in  all  its  thickness  in  the  scarp  of  the  Indian  Himalaya : 
the  summit,  though  deeply  corrugated  with  valleys  and  mountains 
in  detail,  being  in  its  general  relief  laid  out  horizontally  at  a 
1  Ou  the  physical  geography  of  Western  Tibet  :  London,  1864. 
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height  little  inferior  to  that  of  its  southern  scarp."  Although  the 
highest  summits  yet  known  and  measured  lie  along  the  Indian 
slope,  very  lofty  peaks  have  been  seen  in  all  parts  of  the  interior, 
“and  the  passes  which  must  be  crossed  to  get  from  one  Tibetan 
valley  to  another,  even  in  the  very  central  axis  of  drainage, 
generally  equal  those  by  which  Tibet  is  reached  from  India:”  so 
that,  on  the  whole,  Captain  Strachey  was  of  opinion  that  the  medial 
depression  is  but  faintly  marked  in  the  beds  of  the  great  rivers 
without  much  affecting  the  mean  elevation  of  the  mass.  His 
description  of  the  mountain  system  of  that  portion  of  Tibet  lying 
to  the  north  and  west  of  Kumaon  is  the  best  that  we  possess,  and 
will  usefully  conclude  our  brief  review  of  the  features  of  this 
portion  of  the  Him&laya-Tibetan  mass.  “  The  mountains  that  com¬ 
pose  the  bulk  of  West  N&ri  are  not  easily  understood  or  defined. 
On  asoending  the  highest  passes  we  can  seldom  see  anything  but  a 
contracted  view  of  mountain  tops  on  all  sides,  looking  very  like 
chaos:  no  general  view  of  ranges  under  our  feet  is  ever  obtainable 
as  the  passes  naturally  select  the  ravine-heads  and  lowest  points 
of  the  ridge  which  are  not  only  flanked  but  often  almost  surrounded 
by  the  higher  summits ;  and  the  valleys  are  commonly  so  steep  and 
narrow,  especially  in  the  Bong  country,  that  the  view  can  hardly 
ever  penetrate  to  an  alluvial  bottom  and  the  sight  of  any  inhabited 
place  from  a  pass  top  is  most  unusual.  When  travelling  along  the 
bottoms  of  the  valleys,  we  generally  see  nothing  but  a  narrow 
tortuous  passage  between  steep  rocky  walk,  shutting  out  all  extended 
view,  and  rather  concealing  than  exhibiting  the  mountain  ranges  of 
which  they  form  but  the  lowest  outworks;  consequently  it  is  only 
by  an  extended  series  of  observations  and  inferences,  joined  and 
assisted  by  maps,  that  any  regular  arrangement  of  these  mountains 
can  be  distinctly  established,  and  my  account  of  them  is  liable  to 
error  in  proportion  to  the  defects  of  my  own  map.  The  general 
plan  of  the  mountain  system  appears  to  me  to  consist  of  a  series  of 
parallel  ranges  running  right  across  the  breadth  of  the  tableland 
in  a  direction  so  extremely  oblique  to  the  general  extension  of  the 
whole  as  often  to  confound  the  one  with  the  other,  or  to  convert 
the  transverse  direction  to  a  longitudinal  one.  The  annexed  figure 
may  help  to  explain  this.  Short  transverse  necks  connecting  the 
main  ranges  in  some  parts,  and  cross  fissures  cutting  through 
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them  in  others,  together  with  projecting  spurs  of  a  secondary 
order,  will 
suffice  to  con¬ 
vert  the  sup¬ 
posed  primary 
arrangements 
into  all  the 
existing 
varieties  of 
valley  and 
drainage. 

Such  connecting  necks,  when  above  18,000  feet,  become  more  or 
less  confounded  with  the  main  ranges,  and,  if  not  above  17,000  feet,, 
often  appear  as  low  watersheds,  just  dividing  the  heads  of  two  val¬ 
leys  lying  in  one  line,  but  draining  opposite  ways.  Secondary 
spurs  also  may  be  so  high  and  so  obliquely  joined  to  the  primary 
ranges  as  to  make  it  difficult  to  distinguish  between  the  two  ;  and 
the  cross  fissures  may  sometimes  admit  a  main  river  to  pass  through 
a  main  mountain  mass,  in  which  case  the  continuity  of  the  range 
is  often  evidenced  by  the  extreiiie  narrowness  of  the  rocky  gorge 
er  height  steepness,  and  geological  correspondence  of  its  sides. 
Much  of  the  Indian  watershed  seems  to  be  formed  in  this  way, 
the  great  snowy  peaks  lying  mostly  on  the  terminal  butt-ends  of 
the  primary  ranges,  sometimes  widened  by  lateral  spurs,  and 
the  Tibetan  passes  crossing  the  low  connecting  links,  whose 
alignment  forms  the  main  watershed,  but  not  the  main  mountain 
crest.” 

It  seems  strange  that  so  late  as  the  year  1847  the  occurrence 
of  glaciers  in  the  Himalaya  was  considered  a  natter  of  doubt  by 
the  learned  in  Europe.  There  is  now  no  fact  more  widely  attested 

and  more  thoroughly  established  than  the 
existence  of  glaciers  at  the  head  of  almost 
every  valley  that  descends  from  the  ranges  covered  with  perpetual 
snow.  In  size  and  importance  they  also  fitly  compare  with  those 
stupendous  peaks  around  them  that  have  placed  the  Himalaya  in 
the  foremost  rank  of  all  the  mountains  of  the  earth.  Colonel 
Gordon  gives  us1  illustrations  and  descriptions  of  the  great  glaciers 

1  Roof  of  the  World,  17 . 
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met  by  the  YArkond  Mission  on  the  jonmey  between  Leh  and  the 
KArakoram  pass.  He  mentions  the  lower  Knmdan  glacier  +W 
comes  from  the  high  peaks  to  the  north-west,  and  continues  down 
the  right  bank  of  the  stream  for  over  two  miles,  “  forming  a  perfect 
wall  of  ice,  rising  from  the  water  about  120  feet,  and  showing  a 
surface  covered  with  countless  pinnacles  and  points.”  The  Remu 
glacier,  also  seen  by  Colonel  Gordon,  rises  amongBt  peaks  and 
ridges  from  19,000  to  24,000  feet  high.  u  It  is  about  21  miles  in 
length  and  from  one  to  one  and  three-quarters  njile  broad,  tormi¬ 
na  tinff  ,  at  an  elevation  of  15,800  feet  above  the  level  of  the  sea,  with 
a  width  of  about  three  mileB  of  gigantic  cliffs  of  ice  fully  250  feet 
high.”  He  adds  : — “  the  glaciers  of  the  western  Himalaya  are  twice 
as  extensive  as  those  of  the  Alps,  and  are  probably  the  largest  in 
the  world,  or  at  all  events  larger  than  any  others  out  of  the  polar 
regions.  One  in  the  MuztAgh  range  is  believed  to  be  34  miles  long 
with  fifteen  distinct  moraines  ;  while  in  its  immediate  vioinity  is 
another,  31  miles  in  length,  w  hich  may  be  said  to  join  with  it  in 
making  65  miles  of  continuous  ice.”  Other  glaciers  have  been 
described  by  travellers  in  the  ranges  between  LadAk  and  GarhwAl. 
In  the  tract  with  which  we  are  more  immediately  concerned  we 
have  glaciers  at  the  head  of  the  JAdh  Ganga,  the  BhAgirathi,  Vishnu 
Ganga,  Dhauli,  Kailganga,  Sundardhiinga,  Pindar,  Kuphini,  eastern 
RAm-ganga,  Gori,  and  DArma  YAnkti.  Lieutenant  Weller1  in  his 
visit  to  the  source  of  the  Gori  near  Milam,  describes  that  river  as 
coming  “  out  in  a  small  but  impetuous  stream  at  the  foot  of  appa¬ 
rently  a  mass  of  dirt  and  gravel  some  300  feet  high,  shaped  like  a 
lialfmoon.  This  is  in  reality  a  mass  of  dark-coloured  (bottle-green) 
ice,  extending  westward  to  a  great  distance,  and  covered  with  stones 
and  fragments  of  rock  which  in  fact  form  a  succession  of  small 
hills.”  Here  and  there  were  circular  and  irregularly  shaped  craters 
(as  it  were)  from  50  to  500  feet  in  diameter  at  top,  and  some  of 
them  150  feet  deep,  and  higher  up  these  gave  place  to  narrow 
fissures.  This  glacier  is  between  seven  and  eight  miles  long,  and 
terminates  at  an  elevation  of  11,600  feet  above  the  sea.  The  glacier 
of  the  Pindar  in  Kumaon  is  the  one,  however,  regarding  w  hich  we 
have  the  most  complete  information!,  and  we  shall  confine  ourselves, 
therefore,  to  its  description  in  detail. 

1  J.,  A.  W.,  Ben,  XI.,  1166. 
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Glacier  of  the  Pindar. 


The  Pindar  river1  is  an  affluent  of  the  Alakn&nda,  and  has  its 

rise  in  a  glacier  to  the  west  of  the  Nandakot 
peak  and  its  valley,  where  the  glacier  ends,  is 
about  a  mile  across  between  the  precipitous  mountains  that  bound  it. 
From  the  foot  of  the  rocks  on  either  side  the  bottom  of  the  valley  slopes 
inwards  with  a  moderate  inclination,  leaving  in  the  middle  a  hollow 
about  300  yards  wide  and  250  feet  deep,  with  very  steep  banks,  at  the 
bottom  of  which  flows  the  river.  This  comparatively  level  space 
between  the  precipices  on  either  side  and  the  river  bed  is  observable 
for  a  mile  or  more  below  the  end  of  the  glacier,  though  much  cut  up 
by  Watercourses.  The  glacier  occupies  about  two-thirds  of  the  whole 
breadth  of  the  head  of  this  valley,  leaving  between  itself  and  the 
cliffs  on  the  east  an  open  grassy  slope,  which  extends  along  the  foot 
of  the  moraine  for  upwards  of  a  mile  and  a  half  above  the  source 
of  the  river,  and  which  seems  to  be  a  continuation  of  the  level  space 
before  mentioned.  The  first  appearance  of  the  glacier  is  thus 
described : — “  It  seems  to  be  a  vast  rounded  mass  of  rocks  and  ground 
utterly  devoid  of  any  sign  of  vegetation,  standing  up  out  of  a  grassy 
valley.  From  the  foot  of  its  nearer  extremity  the  river,  even  here 
unfordable,  rushes  in  a  turbid  torrent  out  of  a  sort  of  cave ;  the  top  of 
which  is  but  a  few  feet  above  the  surface  of  the  water  (May).  The 
end,  immediately  over  the  source  of  the  river,  is  very  steep  and  of  a 
dull  black  colour.  It  is  considerably  fissured,  the  rents  appearing  to 
arise  from  the  lower  parts,  tearing  themselves  from  the  upper  by  their 
own  weight.  On  a  closer  examination  this  abrupt  end  proves  to  be  a 
surface  of  ice  covered  with  sand  and  gravel  and  curiously  striped  by 
the  channel  made  by  the  water  that  runs  down  it  as  it  melts.  Behind 
this,  the  glacier  rises  less  sJ  'eply,  like  a  bare  gravel  hill,  to  its  full 
height,  which  is  probably  about  500  feet  above  the  water  of  the 
river  when  it  leaves  the  cave.  In  some  places,  however,  are  seen 
great  fissures  both  vertical  and  horizontal,  the  latter  evidently  made 
by  the  separation  of  regularly  stratified  layers/* 

The  glacier  is  formed  by  the  meeting  of  two  ice  streams  from 

gorges,  one  coming  from  the  north-west  and 
the  other  nearly  from  the  east,  and  which 


Feeders  of  the  glacier. 


1  From  “  A  description  of  the  glaciers  of  the  Pindar  and  Knphini  rivers  in  the 
Komaon  Himalaya,”  by  Lieutenant  R.  Strachey,  "Ben,  Eng.,  X,  A.  S  B.,  XVI , 
794,  and  “  Note  on  the  motion  of  the  glacier  of  the  Pindar  in  Korn  sen”  by  the 
same.  Ibid.,  XVII.,  iL,  MS,  and  given  as  nearly  as  possible  in  the  writert- words  as 
the  only  scientific  examination  of  these  glaciers  that  we  jnmm. 
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meet  about  two  miles  above  the  source  of  the  river,  as  shown  in  the 
accompanying  sketch. 

The  feeder  from  the  north-west  is  larger  than  that  from  the  east, 
and  its  surface  is  at  a  considerably  higher  level  for  some  hundred 
yards  below  their  first  junction.  It  descends  with  a  great  inclina¬ 
tion,  entirely  filling  the  gorge,  down  which  it  comes  in  a  cascade  of 
ice.  It  assumes  the  general  appearance  of  a  confused  mass  of 
irregular  steps,  which  are  again  broken  up  transversely  into  peaks 
of  every  shape.  The  west  side  of  this  cascade  continues  nearly  in 
its  original  direction  after  having  passed  the  point  below  which  the 
glacier  bends  sharply  to  the  south-west,  and  in  this  way  completely 
crosses  the  glacier.  The  steps  in  which  it  falls,  however,  also 
gradually  change  their  direction  so  as  to  remain  nearly  perpendi¬ 
cular  to  the  general  current  of  ice  The  transition  to  the  regular 
level  ice  is  very  sudden,  and  begins  much  higher  up  on  the  west 
than  on  the  east  side.  Near  the  foot  of  this  ice-fall  the  steps  were 
observed  to  have  their  tops  considerably  overhanging.  A  small 
tributary,  also  descending  in  cliffs  of  ice,  joins  the  main  glacier 
from  a  ravine  on  the  east,  not  far  above  where  it  takes  the  sudden 
bend.  The  feeder  from  the  east  is  formed  by  the  union  of  two 
smaller  glaciers,  one  from  the  north-east  and  the  other  from  the 
south-east,  which  is  the  larger  of  the  two.  The  north-eastern  tribu- 
tary  appeared  to  have  no  very  steep  inclination,  but  was  consider¬ 
ably  broken  up  at  its  junction  with  the  other. .  Another  small  glacier 
joins  the  main  one  from  the  north-west,  a  short  distance  below  the 
point  where  it  bends  southwards.  Its  inclination  is  very  great,  but 
it  perfectly  maintains  its  continuity  of  structure  to  the  bottom. 


Moraines. 


The  lateral  moraine  of  the  west  side  of  the  northern  branch  of 

the  glacier  is  first  seen  near  the  bend,  where 
it  shows  itself  as  a  black  band  along  the 
edge  of  the  ice  which  in  other  parts  of  the  fall  is  quite  white.  The 
moraine  is  small  between  the  bend  and  the  tributary  glacier  below 
it,  but  very  rapidly  increases,  and  in  its  lower  parts  is  a  chaos  of 
desolation.  This  great  addition  to  the  size  of  the  moraine  is  owing 
to  the  quantity  of  ddbris  brought  down  by  the  small  glacier.  The 
ice  below  the  junction  is  much  broken  up  by  crevasses,  and  rocks 
and  gravel  from  the  moraines  on  both  sides  of  the  tributary  glacier 
are  scattered  over  the  space  between  them,  and  the  moraines  at 
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first  sight  seem  to  lose  their  distinct  form.  Although  there  is  no 
clear  ice  between  the  moraine  that  originates  on  the  east  of  the 
tributary  and  the  west  side  of  the  glacier,  the  identity  of  that 
moraine  is  sufficiently  marked  by  its  colour  and  by  the  regular  rise 
above  the  general  surface  of  the  glacier  of  its  top,  which  remains 
tolerably  even  for  some  way  down,  being  beyond  the  limit  of  the 
disturbance  caused  by  the  crevasses  along  the  edge  of  the  glacier. 
About  half  way  down  to  the  lower  end  of  the  glacier,  however,  the 
full  action  of  these  crevasses  reaches  the  whole  of  the  moraine,  and 
it  is  scattered  or  lost  sight  of  in  the  general  confusion  of  surface. 
An  epoch  of  peculiar  destructiveness  to  the  mountains  is  marked  in 
one  part  of  this  moraine  by  the  accumulation  of  huge  masses  of 
rock  from  20  to  30  feet  square  and  as  much  as  15  feet  high,  and 
the  stone  found  on  it  are  generally  larger  than  those  on  any  of  the 
other  moraines.  The  true  west  lateral  moraine,  below  the  tributary 
glacier,  is  not  very  large,  nor  is  its  top  much  elevated  above  the 
bottom  of  the  valley,  excepting  quite  at  its  end. 

The  lateral  moraine  of  the  south-eastern  side  of  the  glacier  is 
very  large.  Its  top  rises,  on  an  average,  probably  250  feet  above 
the  bottom  of  the  valley.  Along  its  foot  runs  a  stream,  gradually 
increasing  in  size,  that  collects  the  open  drainage  of  the  outer 
slopes  of  the  moraine.  The  lowrer  part  of  this  slope  is  a  mass  of 
loose  stones  and  earthy  gravel  which  rolls  down  from  above,  as  the 
face  of  the  ice  which  is  visible  in  the  upper  fifty  or  sixty  feet  of 
the  slope  melts  and  recedes,  a  process  that  is  constantly  going  on. 
On  the  inner  side  the  slope  of  the  moraine  is  thirty  or  forty  feet 
above  the  level  of  the  clear  ice  of  the  glacier.  The  upper  part  of 
the  moraine  comes  down  nearly  straight  from  the  point  where  it 
meets  the  foot  of  the  north  moraine  of  the  east  glacier.  The 
north  branch  glacier  being  considerably  higher  than  the  eastern, 
the  moraine  slopes  down  from  the  bed  of  the  former  to  that  of 
the  latter,  forming  a  deep  angular  depression  where  they  meet,  that 
gradually  diminishes  in  depth  up  to  the  top  of  this  glacier,  which 
is  here  entirely  covered  with  ddbins,  the  moraines  of  its  two  sides 
being  scattered  all  over  it  for  some  distance  above  its  union  with 
the  north  or  main  branch.  The  resulting  appearance  is  that  the 
northern  branch  runs  over  the  eastern,  or  that  the  latter  runs  into 
the  former  and  is  absorbed  by  it.  The  eastern  tributary  brings 
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down  moraines  that  spread  over  the  whole  of  its  breadth  at  its 
extremity.  Besides  these  lateral  moraines  there  is  a  medial  one 
that  is  first  seen  as  a  dirty  stripe  along  the  ice  cliffs  of  the  fall  at 
the  head  of  the  north  glacier.  As  it  comes  down  the  level  ice  it 
gradually  begins  to  assume  the  decided  appearance  of  a  moraine, 
and  increasing  by  degrees  at  last  becomes  very  large.  It  conti¬ 
nues  in  a  well-defined  form  for  some  short  distance  beyond  where 
the  western  moraine  is  dispersed,  but  there  it  also  is  scattered  over 
the  ice,  and  the  two  become  blended  together,  and  ultimately 
extend  to  meet  the  dSbria,  which  is  similarly  dispersed  by  the 
eastern  moraine  from  the  opppsite  site  of  the  glacier.  The  whole 
of  the  moraines,  in  the  middle  of  the  length  of  the  glacier  where 
it  is  most  regular,  are  very  considerably  raised  above  the  general 
surface  of  the  ice,  which  in  some  parts  may  be  as  much  as  one 
hundred  feet  below  the  tops  of  the  western  and  medial  moraines. 
It  would  appear  that  this  great  elevation  is  not  so  much  due  to  the 
accumulation  of  debris  as  to  the  protection  afforded  by  the  superin¬ 
cumbent  rubbish  to  the  iqe  below  which  prevents  its  being  melted. 
The  clear  ice  beyond  the  moraine  is  constantly  depressed  where  ex¬ 
posed,  and  on  the  very  tops  of  the  moraines  pure  ice  was  often  seen 
hardly  covered  by  stones.  The  protection  afforded  by  the  lateral 
moraines  raises  the  sides  of  the  glacier  so  much  that  a  very  consi¬ 
derable  hollow  is  caused  in  its  middle,  which  is  a  striking  feature 
in  the  first  appearance  of  its  lower  extremity. 

The  ice  of  which  the  glacier  is  composed  is  perfectly  pure  and 

clear,  but  where  seen  in  considerable  masses, 
Cre^uses  ,  glacier  tables,  0f  a  darker  and  lighter  bluish  green 

are  distinctly  visible.  It  is  composed  of  bands  of  ice  containing 
small  air  bubbles,  alternating  with  others  quite  free  from  them. 
In  many  places  the  surface  presents  a  striated  appearance,  arising 
from  the  different  degrees  of  compactness  of  these  differently  co¬ 
loured  bands  and  their  consequently  different  rates  of  melting. 
The  direction  of  these  coloured  views  as  seen  in  crevasses  showed 
a  dip  inwards  or  towards  the  longitudinal  axis  and  a  dip  upwards 
or  towards  the  origin  of  the  glacier  in  every  part,  the  stratification 
being  more  perpendicular  towards  the  head  and  more  nearly  horizon¬ 
tal  in  the  lower  parts.  The  direction  of  the  strata  in  place  was  also 
very  clearly  marked  in  many  parts  of  the  ice,  and  was  placed  in 
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carves,  having  their  branches  ne&rly  parallel  to  the  sides  of  the 
glacier  and  their  apices  directed  downwards,  the  curvature  in  the 
centre  not  being  at  all  sudden.  No  dirt  bands  were  observed.  The 
crevasses  were  neither  very  numerous  nor  very  formidable.  They 
are  developed  across  the  direction  of  the  glacier’s  length  on  both  of 
its  sides,  commencing  from  the  small  tributary  on  the  west  side  and 
from  the  union  of  the  eastern  glacier  on  the  other,  and  continuing 
almost  to  the  end,  those  on  the  west  side  being,  perhaps,  the  larger. 
They  are  generally  wider  towards  the  edges  ef  the  glacier,  closing 
up  as  they  approach  the  centre.  They  are  nearly  vertical,  and  are 
directed  from  the  sides  upwards  or  towards  the  head  of  the  glacier, 
those  or  the  west  bearing  nearly  east  and  west,  and  those  on  the 
east  bearing  nearly  north  and  south,  thus  forming  angles  of 
about  45°  with  the  axis  of  the  glacier.  Many  pools  of  water 
( baignoirs )  were  Seen  on  the  surface  of  the  ice  ;  some  of  the  largest 
were  said  by  the  guides,  who  are  in  the  habit  of  visiting  the  glacier, 
to  be  found  in  the  same  place  every  year.  The  clear  surface  of  the 
ice  everywhere  assumes  a  more  or  less  undulating  appearance  from 
the  action  of  the  water  that  drains  from  it  as  it  melts  and  the  small 
streams,  into  which  the  drainage  collects,  end  by  falling  into  some 
of  the  crevasses.  The  remains  of  the  last  winter’s  snow  was  hardly 
perceptible  on  any  part  of  the  glacier.  The  occurrence  of  stones 
standing  up  on  bases  of  ice  (glacier  tables)  above  the  general  sur¬ 
face  of  the  glacier  is  common,  but  those  seen  were  small.  The  rocks 
below  the  bend  in  the  north-western  glacier  were  covered  with 
grooves  or  scratches,  sloping  in  about  the  same  direction  as  the 
surface  of  the  ice  at  the  spot.  These  grooves  extend  to  twenty  or 
thirty  feet  above  the  present  level  of  the  glacier.  Almost  in  every 
place  a  space  was  left  between  the  rock  and  ice,  the  latter  appearing 
to  shrink  from  contact  with  the  former,  due  doubtless  to  the  heat 
of  the  rock  melting  the  ice. 

The  Kuphini  river,  that  rises  on  the  side  of  the  Nanda-kot 

,  v  ...  peak,  opposite  to  the  Pindar  river,  has  also 
Glacier  of  the  Kuphini.  f  .  .  _  . 

its  source  in  a  glacier.  Both  rivers  unite 

at  Dwkli,  about  eight  miles  from  the  end  of  the  Pindar  glacier 

and  about  six  miles  from  the  end  of  that  of  the  Kuphini.  General 

Strachey  examined  the  Kuphini  glacier  also,  and  describes  the 

Valley  for  a  mile  or  two  below  the  end  of  the  glacier  as  having 
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very  much  the  same  general  character  as  that  of  the  Pindar,  bnt 
somewhat  more  rugged  and  desolate  in  appearance.  The  glacier 
commences  about  two  miles  above  the  source  of  the  river  and  fills  4 
the  whole  breadth  of  the  valley,  which  is  about  three-quarters  of 
a  milo  broad  in  its  upper  part.  The  glacier  begins  in  a  precipitous 
fall  of  ice  some  sixty  or  seventy  feet  high,  which,  however,  still 
exhibits  the  ribbon-like  structure.  From  the  foot  of  the  fall  the 
surface  was  very  even,  though  the  slope  was  still  considerable. 
The  main  glacier  of  the  Kuphini  is  joined  by  two  small  tributaries 
on  the  east  and  by  one  on  the  west,  all  of  which  are  highly 
inclined  and  bring  down  considerable  quantities  of  debris.  The 
moraines  are  confined  to  the  sides  of  the  glacier,  though  many  small 
stones  are  scattered  over  every  part  of  the  ice.  As  was  observed 
on  the  Pindar,  the  protection  given  by  the  lateral  moraines  to  the 
underlying  ice  leads  to  the  promotion  of  a  medial  depression  in 
the  glacier  at  its  end.  The  crevasses  here,  too,  are  most  strongly 
marked  near  the  sides  and  are  inclined  at  an  angle  of  about  452 
from  the  longitudinal  axis  downwards.  The  structure  of  the  ice 
was  in  all  respects  similar  to  that  found  on  the  Pindar.  On  the  in¬ 
teresting  question  of  the  extension  of  glaciers  at  a  remote  period 
the  inquiries  of  General  Strachey  give  no  precise  information. 
He,  however,  considers  that  “some  very  decided  change  in  the 
state  of  things  is  certainly  indicated  by  the  long  plateaus  before 
mentioned  running  for  a  mile  or  two  below  the  present  termina¬ 
tions  of  both  glaciers  nearly  parallel  to  the  rivers,  but  several 
hundred  feet  above  them.”  He  considers  it  “  impossible  that  these 
level  banks  above  the  rivers  have  been  caused  by  deposits  from  tho 
ravines  in  the  sides  of  the  valleys,  for  such  deposits  would  have  had 
very  irregular  surfaces,  and  indeed  their  present  effect  in  destroy¬ 
ing  the  regularity  of  the  plateaus  is  everywhere  visible.  Had  the 
same  appearance  been  noticed  in  any  other  part  of  the  river’s 
course,  it  would  at  once  have  been  attributed  to  the  action  of 
water  at  some  former  period,  and  it  would  have  been  supposed  that 
the  bed  had  afterwards  been  excavated  to  its  present  depth.  II 
this  was  the  case,  the  glaciers  which  the  plateau  was  forming  must 
either  have  terminated  considerably  higher  up  the  valleys  or  have 
stood  altogether  at  a  much  higher  level.  In  either  of  these  ways 
the  water  could  have  been,  delivered  at  a  level  sufficiently  high  to 


188 


HIMALAYAN  DISTRICTS 


form  the  plateau.  But  it  may  admit  of  doubt  whether  the  quan¬ 
tity  of  water  in  the  rivers,  as  they  are  at  present,  is  sufficient  to 
account  for  such  an  extent  of  level  deposit  or  for  such  a  depth  of 
erosion  of  their  beds ;  for  at  this  great  elevation  they  are  not 
subject  to  those  violent  floods  that  occur  lower  down,  and  for  nearly 
half  the  year  too  they  are  inert.  The  only  other  way  of  account¬ 
ing  for  the  appearance  is  that  it  has  been  occasioned  by  an  extension 
of  the  glacier,  and  that  the  level  top  of  the  plateau  shows  the  limit 
to  which  the  tops  of  the  moraines  reached,  as  the  glacier  gradually 
receded.”  We  have  referred  on  a  previous  page1  to  the  existence 
of  evidence  of  glacial  action  far  below  the  present  limits  of  glaciers, 
and  to  those  who  wish  to  pursue  the  subject  further  we  commend 
the  records  of  the  Geological  Survey  and  the  summary*  in  the  re¬ 
cently  published  ‘  Manual  of  the  Geology  of  India.' 

General  Strachey  has  rendered  us  another  important  service  in 
Motion  of  the  Pindar  his  observations  on  the  motion  of  the  Pin- 
glacier.  dari  glacier  recorded  in  May,  1848.  His 

procedure  is  thus  stated.  About  200  yards  below  the  small  tributary 
that  enters  the  main  glacier  from  the  north-west  a  moraine  was  found 
heaped  up  against  an  almost  perpendicular  wall  of  rock,  and  suffi¬ 
ciently  high  to  command  a  view  of  the  greater  part  of  the  surface 
of  the  glacier  along  the  line  on  which  observations  were  to  be 
made.  This  line,  which  is  nearly  perpendicular  to  the  general 
direction  of  the  glacier,  was  marked  by  two  crosses  painted  white, 
one  on  the  rock  in  contact  with  the  old  moraine  and  one  on  a  cliff 
on  the  opposite  side  of  the  valley.  A  stake  was  driven  into  the 
moraine  at  its  highest  point,  close  to  the  rock,  on  the  line  between 
the  two  crosses,  and  a  theodolite  was  set  up  over  it.  Five  other 
marks  were  also  made  on  the  glacier  at  intervals  along  the  same 
line  by  fixing  stakes  in  holes  driven  in  the  ice  with  a  jumper. 
These  marks,  which  were  all  carefully  placed  on  the  exact  line  be¬ 
tween  the  crosses  by  means  of  the  theodolite,  were  completed  at 
about  Oh.  30m.  p.  M.  on  the  21st  May.  On  the  following  day  the 
theodolite  was  again  set  up  on  the  same  place  as  before,  and  being 
properly  adjusted,  the  cross-wires  of  the  telescope  were  directed  to 
the  cross  on  the  cliff  on  the  opposite  side  of  the  glacier.  A  stick  was 
then  set  up  near  the  first  of  the  five  marks  that  had  been  made  the 
1  P.  *  Pp.  Lu.,  372,  373,  636,  M3. 
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previous  day,  and  was,  by  means  of  signals,  moved  up  or  down  the 
glacier,  till  it  appeared  to  ooincide  exactly  with  the  cross-wires  of 
the  telescope,  and  consequently  to  be  exactly  on  the  line  between  the 
two  crosses  painted  on  the  cliffs.  The  distance  between  the  centre 
of  the  stick  and  that  of  the  fixed  mark  was  then  measured,  which 
evidently  showed  the  downward  progress  of  the  ice  at  that  point  of 
the  glacier,  since  the  marks  were  made  the  day  before.  The  same 
procedure  was  followed  at  each  of  the  marks.  The  results  were 
as  follows : — 


Time  of  observation. 

Distances  of  fixed  marks  from  standard  line. 

On  the  west 
moraine. 

On  the  me¬ 
dial  mo¬ 
raine. 

At  east 
foot  of  me¬ 
dial  mo¬ 
raine. 

Near  the 
middle  of 
the  clear 
ice. 

On  the 
eastern 
moraine. 

h.  m. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

it.  in. 

•  •  • 

•  •  • 

.  •  •  • 

•»» 

fas 

22nd  „  1  16  p.  m. 

■HI 

1  °t 

1  0 

1  0* 

o  <n 

26th  „  8  46  a.  m. 

i 

j  l  *4 

i 

2  9} 

2  11| 

3  1 

1  64 

The  motion  in  24  hours  of  the  several  marks  will  also  he  found 
to  be — 


Mean  motion  (jin  inches')  of  ice  in  24  hours. 


Date. 

On  the  west  moraine. 

On  the  medial  mo¬ 
raine. 

At  east  foot  of  medi¬ 
al  moraine. 

Near  tne  middle  of 
the  clear  ice. 

On  the  east  moraine. 

Approximate  mean 
temporatore. 

21st  to  22nd  May 

6-3 

11-9 

11-8 

11-9 

65 

43°F. 

22nd  „  26th  „ 

6-7 

8-4 

8-8 

3-8 

38*F. 

General  mean 

i 

5-5 

9-7 

10-0 

10-3 

61 

... 

The  progress  of  the  lower  extremity  of  the  glacier  was  likewise 
approximately  measured  by  observing  the  apparent  angular  motion 
of  a  pole  fixed  on  the  top  of  the  eastern  moraine,  and  of  a  conspicuous 
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rock  lying  not  far  from  the  middle  of  the  glacier.  The  results  of 
these  observations  were — 


Date. 

■  I 

Mean,  motion  (<«  inches)  of  ice  in  24  hours. 

On  the  moraine. 

Near  middle  of  the 
glacier. 

19th  to  20th  May 

3-0 

20th  „  23rd  „ 

6-2 

81 

23rd  „  25tli  „ 

5-3 

10-8 

General  mean 

48 

9*4 

A  comparison  of  the  motion  of  the  upper  and  lower  parts  of  the 
glacier  gave  on  the  lateral  moraines  4-8  inches  as  the  mean  motion  of 
the  ice  in  24  hours  in  the  lower  part  of  the  glacier,  and  5*3  inches 
in  the  upper  part,  and  in  the  middle  of  the  glacier  9*4  inches  as  the 
mean  motion  for  the  lower  part,  and  10  inches  for  the  upper  part 
of  the  glacier.  The  elevation  of  the  foot  of  the  glacier  at  the  source 
of  the  Pindar  is  11,929  feet,  and  of  the  theodolite,  station,  where 
these  observations  were  made,  was  12,946  feet  above  the  sea. 

We  have  made  mention  of  the  snow-line  or  limit  of  perpetual 

snow,1  which  has,  at  times,  given  rise  'o  con¬ 
siderable  discussion.  The  height  at  which 
precipitations  of  vapour  fall  to  the  earth’s  surface  as  snow  varies 
with  the  temperature  of  each  particular  place,  and  with  the  annual 
or  even  diurnal  oscillations  of  the  temperature.  In  Bhutan  and 
Sikkim  the  ordinary  winter  limit  of  snow  is  about  6,000  feet,  and 
it  is  rare,  says  Dr.  Hooker,  for  even  three  inches  to  remain  on  the 
ground  as  many  days  at  7,000  feet.2  According  to  General  Stra- 
chcy,  the  height  at  which  snow  is  certain  to  fall  in  Kumaon  is  about 
6,500  feet,  and  at  an  elevation  ot  5,000  feet  it  will  not  fail  more 
than  one  year  out  of  ten.  The  lowest  level  to  which  sporadic  falls 
of  snow  are  here  known  to  descend  is  about  2,500  feet,  of  which 
there  are  two  authentic  instances  on  record  since  the  British  occu¬ 
pation,  the  first  in  1817  and  the  second  in  1847.  In  the  valley  of 
Kashmir,  at  an  elevation  of  5,500  feet,  the  snow  falls  every  year,* 

1  These  observations  on  the  snow-line  are  based  on  the  article  in  J.,  A.  S., 
Ben.,  XVIII.,  i.  987,  entitled,  “  On  the  snow-line  in  the  Him&laya,”  by  Lieutenant 
R.  Strachey,  Engineers,  on  notes  placed  at  my  disposal  by  the  same  writer,  and 
on  the  worko  of  recent  travellers.  *  Hooker,  Quar.  J.,  Hort.  Soc,,  YIL,  144; 

Griffith  Post.  Papers,  I.,  236.  *  Moorcroft,  IL,  107, 
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and  further  went  as  low  as  4,000  feet,  whilst  at  least  one  fall  of 
snow  is  recorded  at  Peshawar,  which  has  an  elevation  of  Only  1,250 
feet  above  the  level  of  the  sea.1  Campaigning  experiences  during 
the  late  war  show  that  the  winter  snows  descend  to  a  very  low  eleva¬ 
tion  in  the  valley  of  the  K4bul  river  and  at  Kandahar.  If  we 
follow  the  lower  boundary  of  the  winter  snow  on  a  mountain  as  it 
melts  with  the  advance  of  Hummer,  we  at  length  ascend  to  a  height 
at  which  the  summer  influence  is  insufficient  to  entirely  melt  the 
snow,  and  from  which,  as  the  season  advances  towards  winter,  we 
have  gradually  to  descend  in  order  to  follow  the  line  of  snow.  The 
line  to  which  the  snow  recedes,  and  fron,  which  it  again  advances 
in  one  complete  revolution  of  the  seasons,  is  called  the  snow-line. 
The  snow  above  that  line  is  called  perpetual  snow,  not  as  observed  by 
Professor  Ferbes,  that  the  continuance  of  snow  at  any  spot  implies 
that  it  never  melts  there,  but  only  that  some  always  remains  unmelted. 

According  to  our  best  authorities,  the  height  of  the  snow-lino 

Observation*  in  the  011  the  most  southern  exposures  of  the 
eastern  Himilafa.  HimAlayan  slope  that  carry  perpetual  snow 

ranges  from  15,000  to  16,000"  feet  all  along  that  part  of  the  chain 
that  lies  between  Sikkim  and  the  Indus,  whilst  to  the  north 
towards  Tibet  it  has  a  considerably  higher  elevation.  Before  pro¬ 
ceeding  further  we  may  observe,  with  General  Strachey,  that  “  all 
estimates  of  the  snow-line  are,  in  the  very  nature  of  things,  subject 
to  no  little  uncertainty ;  for,  independently  of  the  variations  of  the 
seasons  from  year  to  year  there  are  naturally  considerable  differ¬ 
ences  in  the  level  at  which  the  snow  lies  on  steep  or  slight  slopes 
and  on  north  or  south  exposures,  between  the  latter  of  which  a 
difference  of  as  much  as  a  thousand  feet  may  at  times  be  observed. 
Besides  this,  too,  there  is  some  practical  difficulty  in  the  actual 
observation  of  the  snow-line,  for  the  process  of  judging  by  the  eye 
whether  the  snow  upon  one’s  path  and  still  more  on  contiguous 
mountain  sides  begins  to  exceed  the  bare  spaoes  is  neither  easy 
nor  susceptible  of  much  precision.  Hence  the  errors  and  uncer¬ 
tainty  to  be  looked  for  in  all  our  conclusions  must  be  considerable, 
amounting  no  doubt  to  several  hundred*  feet.”  Dr.  Hooker 
estimated  the  height  of  the  snow-line  on  the  most  southern 
spurs  of  the  snowy  mountains  in  Sikkim  to  be  at  about  15,500 
1  Bom.  Geog.  Jonr.,  X.,  39.  *  Captain  H.  Straehej,  J.  R.  G.  B..  XXIII.  69. 
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feet.1  Of  the  peaks  covered  by  perpetual  snow,  the  elevation  of  whioh 
is  noted  in  Dr.  Hooker’s  map,  Chola,  on  the  boundary  between  Sik¬ 
kim  and  Bhutan,  is  the  lowest,  (17,300  feet),  and  at  the  same  time 
the  most  southern  and  the  Chola  Pass  immediately  to  the  south  of 
the  peak,  and  rising  to  14,900  feet,  he  found  to  be  free  from  snow 
at  the  beginning  of  November.  Somewhat  further  to  the  north, 
near  Youngbong,  the  lower  limit  of  perpetual  snow  was  directly 
measured  in  September  and  found  to  be  nearly  16,000  feet.  To  the 
west  of  Kanchanjinga  in  eastern  NepAl,  the  south-eastern  descent 
from  the  Kambache  pass  was  found  to  be  free  from  snow,  a  little 
from  the  summit,  at  the  beginning  of  December,  and  on  the  northern 
approach  the  snow  was  supposed  to  become  perpetual  at  about  15,000 
feet,  though  the  fresh  falls  of  the  previous  October  forced  Dr.  Hooker 
to  be  in  some  measure  guided  by  the  people  of  the  country  in  this 
estimate.  On  the  ascent  to  the  Wallanchun  or  Wallungsum  pass 
the  snow-line  was  again  estimated,  though  under  similar  circum¬ 
stances  of  doubt,  to  be  at  15,000  feet.  The  Pandit  crossing  the 
same  pass,  his  Tiptala,  on  the  16th  August,  1871,  found  it  covered 
with  snow,*  and  Dr.  Hooker  on  December*  31st,  1848,  crossed 
“  with  snow  on  both  sides  up  to  the  shoulder.” 

The  following  are  the  results  of  trigonometrical  measurements 

..  .  „  of  the  elevation  of  the  inferior  edge  of  the 

Observations  in  K uniat  a. 

snow  observed  on  spurs  of  the  Trisiil  and 
Nanda  Devi  groups  of  peaks,  made  by  General  R.  Strachey  before 
the  winter  snow  had  commenced  in  1841  : — 


Point 

observed. 

Height  of  snow-line. 

On  south 
exposure. 

On  west 
exposure. 

Mean. 

Remarks. 

No  1  ... 

2  ... 

3  ... 

4  ... 

16,706 

17,007 

17,205 

16,347 

16,892 

14,898 

16,298 

16,051 

These  heights  were  calculated 
from  observations  made  with  the 
theodolite  at  Alrnora  and  Binsar. 
The  distance  of  these  two  places, 
which  served  as  a  base,  was  obtained 
by  measurement  from  a  map  of 
points  fixed  by  the  G  T.  Survey. 
The  elevations  of  the  two  places 
were  taken  from  Captain  Webb’s 
trigonometrical  survey. 

Mean  ... 

16,666 

15,395 

1  Himalayan  Journals.  *  Reports.  1871,  p  1  :  the  name  appears  to  be 

derived  from  the  Wallungsumgola  to  the  south  :  the  pass  itself  has  an  elevation 
of  JC  618  feet.  »  J.,  A.  S.,  Ben..  XVIII.,  i,  524. 
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The  point®  1,  2  and  3  are  on  ridges  that  run  prominently  out 
in  a  south-westerly  direction  from  the  great  peaks  of  Trieiil 
G.  (G.  T.  8.)  same  as  Webb’s  No.  XI.  and  H.  (G.  T.  8.),  same  as 
Webb’s  No.  XII.  The  dip  of  the  strata  being  to  the  north-east, 
the  faces  exposed  to  view  from  the  south  are  for  the  most  part  very 
abrupt  and  snow  never  accumulates  on  them  to  any  great  extent. 
This  will  explain  the  difference  between  the  heights  at  which  snow 
was  observed  on  the  southern  and  western  exposures,  the  ground 
having  been  less  steep  on  the  latter  and  better  able  to  retain  the 
snow  ;  but  in  these  places  it  was  in  very  small  quantities,  and  had 
probably  fallen  lately,  so  that  its  height  may  probably  indioate  the 
elevation  below  which  the  light  autumnal  falls  were  incapable  of 
lying  rather  than  the  inferior  edge  of  the  perpetual  snow.  It  is 
further  to  be  understood  that  below  this  level  of  15,000  feet  the 
mountains  were  absolutely  free  from  snow,  excepting  those  isolated 
patches  that  are  to  be  seen  in  ravines  or  at  the  head  of  glaciers, 
which  do  not  affect  such  calculations  as  these.  The  point  No.  4 
was  selected  as  being  in  a  much  more  retired  position  than  the 
others,  and  is  situated  not  far  from  the  head  of  the  Pindar  river, 
between  the  peaks  of  Nanda  Devi,  L  (G.  T.  8.),  same  as  No.  XIV. 
of  Webb,  and  of  Trig ul  H.  (G.  T.  8.)  It  was  quite  free  from 
snow  at  15,300  feet.  On  the  whole,  therefore,  General  Strachey  is 
inclined  to  consider  that  16,000  feet  may  be  given  as  a  close  approxi¬ 
mation  to  the  maximum  height  to  which  the  snow  recedes  every 
year  on  the  most  southern  and  external  ranges  in  Kumaon. 

This  remit  appears  to  accord  well  with  what  has  been  observed 

by  Dr.  Gerard  in  a  visit  made  by  him  to 
the  Shatiil  pass  in  the  Bisahr  range  ex¬ 
pressly  for  the  purpose  of  determining  the  height  of  the  snow-line.1 
He  reached  the  pass,  the  elevation  of  which  is  15,000  feet,  on  the 
9th  of  August,  1822,  and  remained  there  till  the  15th  of  that 
month.  The  southern  slope  of  the  range  was  generally  free  from 
snow,  and  he  says  that  it  is  sometimes  left  without  any  whatever. 
On  the  top  of  the  pass  there  was  no  snow,  but  on  the  northern 
slope  of  the  mountain  it  lay  as  far  down  as  14,000  feet.  On  his 
arrival  rain  was  falling,  and  out  of  the  four  days  he  was  there,  it 
rained  and  snowed  for  the  greater  part  of  three.  The  fresh  snow 

1  Tour*  I.,  289-847. 
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that  fell  did  not  lie  below  16,000  feet,  and  some  of  the  more 
precipitous  rocks  remained  clear  even  up  to  17,000  feet.  Dr. 
Gerard  concludes  that  15,000  feet  is  about  the  height  of  the  snow¬ 
line  on  this  range,  but  it  will  be  seen  that  Dr.  Gerard  was  there 
rather  early  in  the  year,  and  General  Strachey,  from  what  he  heard 
from  others  who  crossed  the  range  later  in  the  season,  thinks  that 
15,500  feet  will  probably  be  a  better  estimate,  even  if  it  should 
not  be  carried  still  higher.  At  the  beginning  of  the  month  of 
July,  Captain  Gerard  found  heavy  snow  on  the  northern  face  of 
this  Bisahr  range  at  about  15,000  feet,  and  the  Kunlia  pass,  the 
elevation  of  which  he  states  to  be  17,000  feet  appears  never  to  be 
free  from  snow1  Dr.  Thomson1  agrees  that  the  estimate  formerly 
made  by  General  Strachey  of  15,500  feet,  which  his  subsequent 
researches  led  him  to  believe  was  a  little  too  low  for  Kumaon,  is 
as  nearly  as  possible  correct  for  the  Bisahr  range.  He  adds — 
“  Captain  Herbert,  in  his  geological  report,  had  fixed  upon  15,000 
feet,  which  is  a  little  too  low  even  in  the  district  of  Bisahr,  to  which 
his  estimate,  I  believe,  refers.  In  the  trans-Satlaj  Himalaya,  from 
the  diminished  amount  of  summer  cloudy  weather,  the  snow-level 
is  probably  a  little  higher.”  The  Chamba  range  and  the  Pir 
Panjal,  south  of  Kashmir,  both  of  which  rise  immediately  from  the 
low  external  sandstone  hills,  just  enter,  be  tells  us,  the  region  of 
perpetual  snow.  The  highest  peaks  of  the  former  are  about 
16,700  feet,  and  its  mean  height  about  15,000  feet  above  the  sea, 
and  its  snow-line  will  consequently  be  not  far  from  16,000  feet. 
Major  A.  Cunningham  also  places  the  snow-line  on  the  most 
southern  ranges  of  the  Himalaya  to  the  west  of  the  Ganges  at  about 
16,000  feet.® 

When,  however,  we  advance  into  the  interior  of  the  chain, 
Across  the  snowy  after  having  once  passed  over  any  range  of 
rwi8e*  sufficient  height  to  come  within  the  limits 

of  perpetual  snow,  we  invariably  find  that  there  is  less  snow  on  all 
such  ridges  of  similar  altitudes  so  that  when  we  arrive  at  the  Indian 
watershed,  the  snow-line  has  risen  to  about  18,500  feet,  and  on 
the  summit  of  the  tableland  it  reaches  to  an  elevation  of  20,000 
feet.  Dr.  Hooker  observed  this  phenomenon  in  Sikkim,  and  bears 
testimony  to  the  gradual  rise  of  the  snow  line  as  we  enter  ainong 
1  Ibid ,  II.,  71.  1  Travels,  p.  487.  *  Ladik,  pp.  73-77. 
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the  peaks  covered  with  perpetual  snow.  Near  Zemu,  twenty  miles 
north-east  from  Kanchanjinga,  he  found  little  snow  on  south 
exposures  at  the  beginning  of  July.  A  little  further  in,  above  Pha- 
iung,  in  the  middle  of  the  same  month,  the  snow-line  was  supposed 
to  be  about  16,500  feet,  and  at  the  end  of  the  month  many  plants 
were  obtained  at  17,000  feet.  Another  ascent  in  the  same 
vicinity  about  the  same  time  did  not  carry  our  traveller  to  perpe¬ 
tual  snow  at  16,800  feet.  On  the  flanks  of  the  Kanchan-jhao 
broad  summits  were  seen  quite  bare  of  snow  at  18,000  feet.  Dr. 
Campbell1  who  accompanied  Dr.  Hooker  on  his  return  journey  in 
September,  notes  that  vegetation  ceased  at  the  foot  of  the  Dankia 
pass  at  18,000  feet,  and  there  was  no  trace  of  it  within  500  feet  of 
the  summit  on  either  side.  There  was  no  snow  on  the  road  as  he 
ascended  the  north  face  nor  as  he  descended  the  south  face,  but  it 
lay  in  patches  amongst  the  rocks  all  the  way  on  both  sides.  On  the 
mountain  to  the  west  of  the  pass  snow  lay  deep  in  hollow  places, 
but  these  may  have  had  glacial  ice  in  them  though  the  surface  of 
the  snow  was  then  smooth.  The  line  of  snow  would  here  be 
19,800  feet,  and  further  north  in  Tibet  it  rose  to  20,000  feet 
Bhorutso,  on  the  18th  October,  had  not  a  particle  of  snow  on  it  at 
18  or  18,500  feet,  whilst  in  the  Lachung  valley  in  Sikkim  to  the 
south  snow  was  lying  at  about  15,000  feet.  Dr.  Campbell  adds: — 
“  South  of  the  Himalaya,  the  quantity  of  snow  that  falls  is  very 
much  greater  than  in  Tibet,  and  from  the  greater  moisture  of  the 
air  and  cloudiness  of  the  sky,  it  is  not  carried  off  with  the 
rapidity  of  evaporation  which  obtains  in  Tibet,  where  you  do  not 
find  even  a  rill  of  water  from  the  melting  snow.  Besides  in 
Tibet  the  snow  falls  in  light,  feathery  skiffs,  and  not  in  flakes. 

I  believe  that  the  lowest  snow-line  we  saw  On  the  mountains  to 
the  north  of  us  in  Tibet  must  have  been  upwards  of  22,000  feet. 
On  the  Kambajang  range,  which,  comparing  them  with  Bhorutso, 
must  be  20,000  feet  at  least,  there  was  not  a  particle  of  snow.” 


We  have  the  results  of  General  Strachey’s  experience  for 

Kumaon  and  Garhw&l.  Towards  the  end 
Kumaon.  0f  August,  1848,  he  crossed  the  Barjikang 


pass  leading  from  R&lam  to  Juh4r  on  a  subordinate  ridge  between 
the  Nandakot  and  Panchachuli  peaks.  Although  this  pass  has  au 


»  J.,  A.  S.,  Beu.,  XXV.,  566. 
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elevation  of  about  15,400  feet,  not  a  vestige  of  snow  was  met  with 
cm  the  ascent  from  the  south-east,  and  only  a  very  small  patch 
remained  on  the  north-western  face,  and  indeed,  in  no  considerable 
quantity,  np  to  17,000  feet.  The  vegetation  on  the  very  summit 
of  the  pass  was  far  from  scanty,  though  it  had  already  begun  to 
break  up  into  tufts,  and  had  lost  the  character  of  continuity  it  had 
maintained  to  within  500  or  600  feet  of  the  top;  but  many  species 
of  flowering  plants,  all  evidently  flourishing  in*  a  congenial  climate, 
showed  that  the  limits  of  vegetation  and  regions  of  perpetual  snow 
were  still  far  distant.  This  place  is  within  ten  to  fifteen  miles  of 
the  most  southern  border  of  perpetual  snow.  The  Unta-dhfira 
has  an  elevation  of  about  17,300  feet,  and  lies  to  the  north  of  the 
great  peaks  nearly  at  the  creet  of  the  watershed.  There  was  no  snow 
along  the  southern  ascent  to  this  pass,  at  the  top  of  which  General 
Btrachey  arrived  in  September,  1848,  in  a  little  drizzle  of  rain  that 
at  last  turned  into  snow.  The  ground  was  quite  free  from  snow, 
being  worked  up  into  a  deep  block  mud  by  the  feet  of  the  cattle 
that  had  crossed  it.  There  was,  however,  on  the  north  side  of  the 
pass  an  accumulation  of  snow  some  little  way  down,  extending  per¬ 
haps  200  feet,  apparently  the  effect  of  the  drift  through  the  gap  in 
which  the  pass  lies.  No  snow  was  seen  on  the  hills  on  either  side 
within  some  few  hundred  feet,  and  the  snow-line  was  certainly 
above  18,000  feet.  Vegetation  reached  to  within  300  or  400  feet 
of  the  summit. 

The  Chor-hoti  pass  (18,000  feet)  and  the  Marshak  pass,  (18,400 

feet),  both  to  the  north  of  Niti,  havea  position 
relative  to  the  great  snowy  masses  nearly 
similar  to  UntaKfhdra.  The  Marshak  pass  was  crossed  in  July  by 
General  Btrachey,  a  time  rather  too  early  to  judge  fairly  of  the 
snow-line,  which  is  also  obscured  by  the  presence  of  a  glacier  that 
fills  up  the  valley  by  which  the  pass  is  approached.1  On  the  Chor- 
hoti  pass  in  September  there  was  not  a  vestige  of  snow  on  any  part 
of  the  southern  face  of  the  ridge  that  the  route  crosses,  but  on  the 
north  face  was  a  patch  that  was  plainly  perpetual,  descending  some 
hundred  feet  to  a  glacier  which  was  connected  with  that  just  men¬ 
tioned  to  have  been  crossed  at  Marshak  or  Balchak.  The  snow-line 
was,  therefore,  here  no  doubt  near  18,500  feet.  The  Kyungar  and 
•  This  expedition  is  sppnrentlj  referred  to  in  J.,  A.  B.,  Ben.,  XIX.,  79. 
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Balchha  passes,  each  about  17,500  feet  in  elevation,  and  both  lying 
to  the  north  of  the  Unta-dhiira  pass,  were  equally  free  from  snow 
on  their  southern  faces  in  September,  small  quantities  only  being 
found  on  the  northern  aspects.  The  highest  points  on  the  ridge,  over 
which  the  latter  of  these  passes  leads,  only  just  exceed  18,000  feet 
in  elevation,  and  in  fact  it  does  not  come  within  the  limits  of  per¬ 
petual  snow,  nor  does  it  appear  Snowy  when  viewed  from  the  Tibetan 
plain  td  the  north  of  it.  The  vegetation  on  all  these  passes  reaches 
to  about  17,500  feet.  Lieutenant  Weller  visited  the  Balchha  pass1 
on  the  1st  June,  1842,  and  found  “  towards  the  top  of  the  ascent  a 
tolerable  quantity  of  snow,  but  in  detached  portions.”  The  L&khar 
pass  also,  to  the  north  of  Unta-dhiira,  was  crossed  by  General 
Strachey  in  September.  It  has  an  elevation  of  about  18,200  feet, 
and  was  found  free  from  snow  on  both  sides,  as  well  as  the  Jainti 
ridge  some  200  feet  higher.  This  latter  is,  however,  a  somewhat 
detached  spur,  and  the  snow-line  was  manifestly  near,  for  unbroken 
snow  could  be  seen  in  more  sheltered  places  considerably  below  this 
elevation.  General  Strachey  thinks  that,  on  the  whole,  18,500  feet 
may  be  considered  a  fair  average  height  of  the  snow-line  in  this 
locality.  Lieutenant  Weller  crossed  the  Unta-dhiira  pass  at  the  end 
of  May,  and  found  more  soil  than  snow  visible,  whilst  snow  was 
scattered  thinly  on  either  side,  but  the  northern  slope  presented  one 
unbroken  sheet  of  steep  snow.*  In  September  (28th)  Captain 
Manson  found  the  last  ascent  to  this  pass  quite  free  from  snow.  A 
detached  peak,  Lanjar,  a  little  to  the  north  of  the  Niti  pass,  and 
having  an  elevation  of  18,400  feet,  was  found  by  General  Strachey 
nearly  quite  free  of  snow  having  only  a  patch  lying  in  a  ravine  on 
the  north  side  of  the  hill.  Two  other  peaks  near  the  Balchha  pass, 
seen  from  Lanjar,  having  an  altitude  of  18,100  and  18,200  feet 
respectively,  were  also  quite  free  from  snow,  so  far  as  could  be 
ascertained  at  the  distance.  Mr.  J.  H.  Batten,  who  visited  the  Niti 
Pass  in  1837,  found  it  free  from  snow,  of  which  the  first  heavy  fall 
did  not  occur  till  the  11th  of  October.* 

In  the  more  western  part  of  the  mountains  the  authority  of  the 
Gerards,  of  Dr.  Thomson  and  of  Major  A.  Cunningham  coincide  in 
filing  the  snow-line  at  much  about  the  same  level  as  that  just 
assigned  to  Kumaon.  Captain  J.  D.  Cunningham  also  accepts 


»  J.,  A.  8., 
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the  results  of  General  Strachey’s  observations.  In  npper  Kunaor 
Captain  Gerard1  found  a  little  snow  on  either  side  of  the  Kyu- 
Knw  brang  pass  (18,300  feet)  in  July,  but  none 

on  its  summit,  and  the  summits  in  the  neigh¬ 
bourhood,  though  attaining  a  height  of  18,000  or  19,000  feet, 
were  only  just  tipped  with  snow.1  The  Gangtang  pass,  also 
18,300  feet  and  lying  a  little  farther  to  the  west,  was  snowy 
for  the  last  few  hundred  feet  at  the  end  of  the  same  month.  The 
Kyubrang  pass  is  on  the  Indian  waterparting,  and  the  Gangtang 
pass  a  little  within  it,  but  both  the  observations  were  made  before  the 
•now-line  had  attained  its  maximum  elevation.  The  gradual  des¬ 
cent  of  the  snow-line  as  we  advance  southwards  is  shown  by  the 
fact  of  the  Charang  pass  having  an  altitude  of  only  17,400  feet, 
and  lying  between  the  passes  above  named  and  the  Bisahr  range, 
being  said  to  be  never  free  from  snow,  though  early  in  July  it  had 
already  melted  up  to  16,300  feet.  North  of  the  Satlaj,  under  the 
peak  Leo  Porgyul,  the  surface  was  found  to  be  free  from  snow  in 
October  up  to  19,000  feet  or  even  higher,  while  west  of  that  river 
on  the  Manirang  or  Rupak  pass,  having  an  elevation  of  18,600  feet, 
the  summit  was  covered  with  newly  fallen  snow  at  the  end  of 
August,  showing  that  the  level  of  perpetual  snow  was  nearly  at  its 
maximum.  Snow  was,  however,  met  with  on  the  road  to  the  pass, 
but  this  was  due  to  avalanches  and  drifts  and  to  the  fact  of  the  road 
lying  in  a  deep  glen.  Dr.  Thomson,  who  visited  the  K&rakorain 
pass  in  August,  1848,  estimated  the  snow-line  on  the  journey  back 
to  Baser  at  17,500  to  18,000  feet  bht  to  the  northward  and  east¬ 
ward  it  was  much  higher,  probaoly  not  less  than  20,000  feet.f 
Trotter®  also  notes  that  the  KArakoram  pass  (18,550  feet)  is  always 
free  from  snow  in  summer,  whilst  the  S&ser  further  south  is  seldom, 
if  ever,  free  from  snow. 


Regarding  the  height  of  perpetual  snow  on  the  tableland  of 

western.  Tibet  Captain  H.  Strachey  is  still 
Western  Tibet.  .  .  .  r  _  ,  J 

the  best  authority.  He  writes: — ‘‘from  a 

series  of  minute  observations  on  the  snow-level,  made  during  two 

years,  in  the  course  of  which  I  crossed  twenty-five  passes  elevated 

from  15,000  to  19,000  feet  at  various  seasons  between  the  end  of 


1  Ton™  in  the  Himalaya,  H.,  78, 117, 188, 248  :  Account  of  Koonawor,  157*9. 
*  Travels,  p.  487.-  'Report,  p.  11, 
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April  and  the  beginning  of  November,  I  have  arrived  at  the  follow¬ 
ing  conclusions.  The  snow-line  in  the  central  and  northern  parts 
of  west  NAri  attains  an  extreme  height  of  nearly  20,000  feet.  It 
lowers  on  approaching  the  Indian  Himalaya,  and  on  the  southern¬ 
most  parts  of  the  Indian  watershed  descends  perhaps  as  low  as 
18,000  feet.”  The  mountains  under  20,000  feet  in  height  in  the 
northern  and  more  open  parts  of  the  tableland  will,  he  adds,  be 
almost  entirely  denuded  of  snow  during  the  latter  part  of  the  sum¬ 
mer.  General  Strachey,  during  his  visit  to  the  tableland  north  of 
Garhw&l  during  September,  1848,  found  snow  only  in  patches  in 
sheltered  ravines,  but  the  highest  summit  in  the  district  through 
which  he  passed  were  only  18,400  feet.  Perpetual  snow  was  not 
found  on  any  of  the  hills  between  the  Indian  water-parting  and 
the  Satlaj.  The  height  of  the  snow-line  on  the  south  face  of  the 
peak  of  KailAs  was  observed  in  the  month  of  September  by  means 
of  a  theodolite,  and  found  to  have  an  elevation  of  nearly  20,500 
feet,  and  the  altitude  of  a  peak  on  the  ridge  between  the  Satlaj  and 
the  Indus  which  was  only  tipped  with  snow  in  August  was  in  like 
manner  determined  to  be  20,500  feet  above  the  sea?  so  that,  making 
a  fair  allowance  for  the  difference  between  the  northern  and  south¬ 
ern  exposures,  the  mean  snow-line  was  in  both  cases  about  the 
same.  The  limit  of  snow  on  the  PAmir  is  reported  to  be  between 
16,000  and  17,000  feet  and  on  the  Alii  PAmir  about  14,000  feet. 

Throughout  Kumaon  and  GarhwAl  there  are  several  lakes,  but 

the  chief  in  size  and  beauty  occur  in  par- 
l,ake8°  gana  ChhakhAta,  the  Westmoreland  of 

Kumaon.  These  are  known  as  Naini,  Bhim,  SAt,  Naukuchiya, 
Malwa,  Khurpa,  Sukha,  Sariya,  Khuriya,  Ac.,  with  the  affix  ltdC  or 
‘lake*  attached.  The  following  table  gives  some  information  regard¬ 
ing  the  principal  lakes: — 


Name. 

Height  above 
sea-level. 

Greatest 

length. 

Greatest 

breadth. 

Greatest 

depth. 

Approximate 

area. 

Naini  TO. 

Bhim  Til 
Naukuchiya  Til... 

Malwa  Til 

Feet. 

6,407 

4,600* 

4,000* 

8,400* 

Feet 

4,788 

0,680 

8,180 

4,480 

Feet 

1,618 

1,490 

9,870 

1,888 

Feet. 

98 

87 

183 

187 

Square  feet 

6,149,000 

4,900,000 

4.849.600 

4.909.600 

i  Approximate  measurements. 
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It  has  been  suggested  that  these  lakes  were  formed  by  glacial 
action,  but  Mr.  Ball  in  a  recent  paper1  combats  this  view,  and 
assigns  their  existence  to  landslips  which  closed  up  the  valleys  in 
which  they  occnr.  Be  this  as  it  may,  they  form  one  of  the  most 
remarkable  and  beautiful  features  of  the  Lower  Himalaya  in 
Kumaon.  The  lake  of  Naini  lies  in  a  valley  which  runs  about 
north-west  and  south-east,  and  is  surrounded  on  all  sides  except  the 
east  by  lofty  ridges,  Sher-ka-danda,  China  (8,568  f3et),  Deop&tha 
(7,989  feet),  and  Ay&rp&tha  (7,721  feet).  Bhim  TA1  lies  in  a 
comparatively  open  valley  with  a  hill  to  the  south  of  the  lake  rising 
some  1,800  feet  above  its  level.  Further  east  in  the  same  valley  is 
Naukiichiya  T&l,  occupying  a  hollow  in  the  slope,  and  without  any 
remarkable  hills  around  it.  The  S&t  T&l  or  seven  lakes,  lie  within 
a  circle  of  hills  between  Bhim  TA1  and  the  valley  of  the  Naini  T&l 
river,  and  Malwa  T&l  lies  to  the  north  of  Bhim  T&l  in  a  deep  valley, 
the  sides  of  which  rise  up  abruptly  from  the  level  of  the  lake. 
The  only  lakes  of  importance  in  Garhw&l  are  the  Gudiyar  T&l  in 
patti  Dasauli  Malli  and  Diuri  Tal  in  patti  K&liph&t  Mails,  neither 
of  which  can  compare  with  the  Kumaon  lakes  in  size  or  beauty. 

»  Bee.,  Geo.  Bor.,  XI,  2,  p.  174. 


CHAPTER  V. 

Meteorology.1 


CONTENTS. 

Preliminary  sketch  of  climate.  Contrast  between  the  eastern  and  western 
parts  of  the  plain  and  the  Himalaya.  Radiation,  solar  and  nocturnal.  Temper* 
ature  : — Diurnal  and  annual  ranges, — Vertical  decrement, — Height  of  snow-line. 
Pressure  and  winds  : — Barometric  tides, — Mountain  winds, — Annual  variation  of 
pressnre, — Monsoons.  Humidity  : — Vertical  distribution  of  vapour, — Relative  hu¬ 
midity, — Cloud.  Rainfall : — Distribution  on  plains  and  on  the  Himalayan  slope, — 
Annual  variation, — The  winter  rains, — The  monsoon  rains. 

The  climatological  conditions  of  these  hill  districts  are  a  most  * 
important  element  in  their  physical  geography,  and  will  therefore 
require  to  be  treated  at  considerable  length.  An  exhaustive  discus¬ 
sion  of  the  meteorology  cannot  yet  be  attempted,  but  sufficient  data 
have  already  been  collected  to  serve  as  a  basis  for  a  general  descrip¬ 
tion  of  the  climate,  and  at  the  same  time  to  throw  some  light  on 
several  of  the  more  interesting  problems  of  meteorology.  In  this 
latter  respect  the  Himalaya,  on  account  of  its  less  distance  from 
the  equator  and  its  greater  elevation,  presents  many  points  of 
advantage  as  compared  with  the  Alps  and  other  European  moun¬ 
tain  systems  ;  and  already  some  important  general  conclusions 
regarding  the  physics  of  the  atmosphere  have  been  drawn  from  the 
observations  that  have  been  made  in  it.  The  mere  statement  of  the 
fact  that  nearly  all  the  snowy  peaks  and  most  of  the  passes  over 
the  Indian  watershed  stand  above  the  lower  half  of  the  atmosphere, 
and  thus  completely  cut  off  all  communication  between  India  and 
Central  Asia,  except  in  the  upper  strata,  indicates  how  much  regard¬ 
ing  the  general  movements  of  the  atmosphere  may  be  learnt  from 
observations  taken  in  India  and  the  Himalaya. 

Of  late  years,  a  good  deal  has  been  done  in  the  way  of  collect¬ 
ing  trustworthy  meteorological  data  for  the  mountain  zone  by  the 
establishment  of  Government  observatories  at  certain  points.  The 
places  where  observations  are  made  at  the  public  expense  must 

•  Written  by  Mr.  S.  A.  Hill.  Meteorological  Reporter  to  the  Government  of  the 
North-Western  Provinces  and  Oudh,  for  this  volume. 
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always,  however,  be  few,  and  it  is  desirable  that  more  should  be 
done  in  the  way  of  enlisting  the  services  of  volnnteer  observers. 
Temperature  and  rainfall  observations  are  now  made  at  many  tea- 
gardens  in  Kuraaon ;  but,  as  a  rale,  so  little  attention  is  paid  to  the 
hours  of  reading,  the  exposure  of  the  instruments,  and  the  continuity 
of  the  registers,  that  the  results  are  of  no  value  for  scientific  discus¬ 
sion  and  comparison.  By  far  the  most  important  of  the  observations 
taken  in  the  north-west  Him41aya,  prior  to  the  establishment  of 
regular  observatories,  were  those  collected  by  Lieutenant  (now 
General)  R.  Strachey,  of  the  Bengal  Engineers,  in  1848  and  1849. 
Some  of  General  Strachey’s  deductions  from  them  have  been  given 
to  the  world  in  the  Proceedings  of  the  Royal  Society  and  the  Journal 
of  the  Asiatic  Society  of  Bengal ;  but  others  have  not  yet  been 
published,  though  they  were  long  ago  embodied  in  a  work  on  the 
“Physical  Geography  of  the  Himilaya”  that  has  been  placed  at  the 
disposal  of  the  compiler  of  this  volume.  Considering  the  scanty  nature 
of  the  materials  General  Strachey  had  to  work  with,  the  conclusions 
arrived  at  were  wonderfully  accurate  ;  and  though  some  of  them  were 
opposed  to  the  generally  received  opinions  of  the  European/ meteoro¬ 
logists  of  the  day,  they  have  been  confirmed  in  almost  every  respect 
by  the  more  extensive  data  subsequently  obtained  from  the  Hima¬ 
layan  observatories. 

In  the  following  pages  a  somewhat  detailed  discussion  of  all  the 
data  available  for  meteorological  inquiry  will  be  given  after  a  brief 
general  sketch  of  the  climate.  The  several  elements  of  meteoro¬ 
logical  observation  will  be  taken  in  the  natural  order  of  cause  and 
effect,  commencing  with  solar  radiation  and  afterwards  passing  on 
to  temperature,  barometric  pressure  and  winds,  and  the  distribution 
of  vapour  and  rain. 


The  order  of  the  three  seasons  on  the  plains  of  Upper  India — 

Sketch  of  climate.  °°ld’ th®  hot’  and  ***  rainy— “  DOW  weU 

known  even  in  Europe.  After  the  close  of 

the  rains  at  the  end  of  September  or  beginning  of  October  the 
sky  is  serene  and  the  atmosphere  transparent.  Owing  to  the 
absence  of  cloud  and  the  rapidly  diminishing  proportion  of  water 


vapour,  the  air  is  also  very  diathermanous  ;  that  is,  it  permits  the 
free  passage  of  heat  from  the  sun  to  the  earth  in  the  daytime, 
and  in  the  calm  nights  that  prevail  at  this- season  the  radiation  of 
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beat  into  space  goes  on  so  rapid!  j  that  the  earth’s  surface  and  the 
air  resting  on  it  become  very  cold  before  morning.  The  months  of 
October  and  November  are  thus  characterized,  not  only  by  clear 
skies  and  calms,  but  by  a  great  temperature  range  and  heavy  dews 
at  night.  These  conditions  prevail  through  the  greater  part  of 
December,  and  towards  the  end  of  that  month  and  in  the  beginning 
of  January,  the  exposed  thermometer  sometimes  falls  10  degrees 
below  freezing  at  places  as  far  down  the  plain  as  Allahabad  and 
Benares.  In  the  Panj&b  it  is  much  colder,  and  there  the  shaded 
thermometer  sometimes  reaches  the  freezing  point. 

About  the  end  of  Docember  and  in  January  and  February,  how¬ 
ever,  clouds  often  interfere  with  the  free  radiation  of  heat  at  night, 
and  the  daily  range  of  temperature  for  these  months  is  less,  on  the 
average,  than  that  of  November.  Some  rain  usually  falls  at  this 
time  of  the  year,  especially  in  the  Panj&b  and  the  higher  districts 
of  the  North-Western  Provinces.  In  March  and  April  the  tem¬ 
perature  rises  rapidly,  especially  at  a  distance  from  the  mountains, 
and  the  air  becomes  extremely  dry.  Hot  winds  from  the  west  or 
north-west  blow  down  the  valley  of  the  Ganges  and  rapidly  change 
the  appearance  of  the  whole  country  from  that  of  a  highly  culti¬ 
vated  plain  to  a  parched  and  sandy  desert,  almost  the  only  green 
things  left  being  the  groves  of  mango  trees.  In  April)  the  daily 
range  of  temperature  over  the  plains  is  at  a  maximum,  exceeding  30 
degrees  in  most  parts  of  the  North-Western  Provinces  and  the 
Panj&b.  The  nights  are  still  tolerably  cool,  though  in  the  day¬ 
time  the  thermometer  ranges  as  high  as  110'F.  or  even  higher 
sometimes. 

During  May  and  the  first  half  of  June  the  temperature  continues 
to  increase;  though  much  less  rapidly  than  in  March  and  April,  until 
by  the  15th  or  20th  of  June,  if  the  periodical  rains  have  not  com¬ 
menced,  the  temperature  is  probably  higher  in  North-Western  India 
than  anywhere  else  in  the  world.  In  the  North-Western  Provinces 
the  shaded  thermometer  has  only  been  known  to  rise  once  or  twice 
above  120°F.,  but  in  the  Panj&b  temperatures  as  high  as  123°  or 
124°  have  been  recorded.  The  days  in  June  are  thus  only  a  few 
degrees  hotter  than  those  of  April ;  but,  as  the  rainy  season 
approaches,  the  range  of  temperature  diminishes  and  tho  nights  become 
insufferably  hot  and  close. 


204 


HIMALAYAN  DISTRICTS 


Bain  seldom  falls  in  the  hot  weather,  the  falls  that  do  ocour 
generally  taxing  place  daring  thunderstorms.  About  the  middle 
of  May,  however,  the  quantity  of  water  vapour  in  the  air  begins  to 
increase  rapidly,  betokening  the  approach  of  the  rainy  seasou.  This 
vapour  is  probably  brought  by  the  prevailing  south-west  upper 
current  of  the  atmosphere  which  seems  to  descend  gradually  until  it 
merges  with  the  surface  sea  winds  of  the  Bay  of  Bengal  and  forms 
“  the  south-west  monsoon”  or  prevailing  wind  of  the  rainy  seasou. 
In  Northern  India  the  lowest  strata  of  the  sea  winds  are  deflected  from 
their  normal  course  by  the  mountains  and  directed  towards  the  seat 
of  highest  temperature  in  the  Panjab,  thus  appearing  as  east  or 
south-east  and  not  as  south-west  winds.  Along  the  foot  of  the  hills 
these  easterly  winds  are  felt  occasionally  by  the  middle  of  May, 
when  the  quantity  of  vapour  in  the  air  first  begins  to  show  signs  of 
a  rapid  increase. 

During  the  latter  half  of  June  the  sen  winds  increase  in  strength 
and  gradually  advance  along  the  foot  of  the  Himalaya,  until,  by  the 
beginning  of  July,  the  rains  have  usually  set  in  all  over  Northern 
India.  In  ordinary  years  rain  continues  to  fall,  not  steadily  but 
with  frequent  intermissions  or  “  breaks,”  until  about  the  end  of 
September,  when  the  easterly  winds  cease,  except  close  to  the  hills, 
where  they  last  a  month  longer,  and  are  succeeded  by  calms  or  fee¬ 
ble  currents  from  the  west.  In  the  Panjiib  the  rains  begin  later, 
are  lighter  and  more  intermittent,  and  end  sooner  than  in  the  North- 
Western  Provinces,  and  the  length  and  intensity  of  the  rainy  sea¬ 
son  increase  regularly  as  we  approach  the  sea  in  Bengal.  During 
the  rains  the  temperature  averages  about  85°  over  the  greater  part 
of  Northern  India.  The  daily  range  at  this  time  varies  from  8  to 
12  degrees,  being  greatest  in  the  driest  districts. 

The  extremes  of  heat  and  cold  are  mnch  greater  in  the  Panjib 
and  tjio  upper  part  of  the  North-Western  Provinces  than  in 
Bengal,  for  two  reasons — the  greater  distance  from  the  sea  and 
the  higher  latitude.  On  account  of  its  proximity  to  the  sea 
and  its  heavy  rainfall,  Bengal  is  moist  and  cloudy  at  all  seasons 
compared  to  the  Panjib.  This  condition  of  the  atmosphere,  by 
retarding  the  radiation  of  heat,  renders  the  climate  of  Bengal 
more  equable  than  that  of  the  Panjib,  just  as  an  insular  climate 
is  more  equable  than  a  continental  one.  Again,  the  latitude  of 
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the  Panj&b,  which  is  7  or  8  degrees  higher  than  that  of  Bengal, 
causes  its  winters  to  be  much  colder  and  its  summers  much 
hotter.  At  first  sight  it  seems  anomalous  that  a  place  should  be  the 
hotter  the  more  distant  it  is  from  the  equator,  at  any  season  of  the 
year  ;  but  when  it  is  borne  in  mind  that  the  quantity  of  heat 
received  from  the  sun  is  directly  dependent  upon  the  length  of  the 
day  as  well  as  on  the  elevation  of  the  sun  above  the  horizon,  the 
anomaly  disappears.  Various  mathematical  physicists  from  Halley 
downwards,  including  Poisson1  and  more  recently  Meech,*  have  cal¬ 
culated  the  total  heating  effect  of  the  sun  in  different  latitudes  during 
a  day  or  other  given  period  of  time.  The  latest  investigation  of  this 
kind  has  been  made  by  Wiener*  of  Carlsruhe,  who  finds  that  while 
the  mtiimnm  of  heat  for  the  whole  year  falls  on  the  equator,  the 
maximum  for  the  21st  of  June  is  at  the  north  pole,  where  the  sun 
remains  above  the  horizon  for  twenty-four  hours,  and  has  an  altitude 
of  nearly  23|  degrees  for  the  whole  of  that  time.  In  the  summer 
half  year,  from  equinox  to  equinox,  most  heat  falls  on  a  zone  about 
25|°  north  of  the  equator,  and  during  the  three  months  nearest  to  the 
summer  solstice — that  is,  from  the  7th  of  May  to  the  6th  or  7th  of 
August,  the  zone  of  greatest  heat  lies  about  41°N.  The  total  heat 
received  during  these  three  months  by  an  area  in  latitude  40°  or 
41°N.  is  more  than  a  fifth  greater  than  that  which  falls  on  an  equal 
area  at  the  equator.  The  actual  increase  of  temperature  produced  is 
much  more  than  this,  for  the  mean  temperature  is  determined  by  the 
balance  between  the  gain  of  heat  during  the  day  and  the  loss  at 
night.  When  the  gain  of  heat  from  the  sun  at  any  place  is  greater 
than  at  the  equator,  on  aocount  of  the  length  of  the  day,  the  loss  at 
night  must  he  correspondingly  less. 

This  excess  of  solar  heat  in  summer,  together  with  the  dryness 
of  the  air  and  the  absence  of  cloud,  seems  to  account  for  the  exces¬ 
sively  high  temperature  of  June  and  July  in  the  extreme  north  of 
the  Panj&b  and  on  the  plains  of  Y&rkand  and  Kashgar  still  farther 
north.  In  the  moister  zone  of  the  mountains,  the  direct  action  of 
the  sun  is  less  observable  ;  but  beyond  the  Indian  watershed  it  is  by 
far  the  most  important  factor  in  determining  the  character  of  the 
seasons. 

'  Theorie  de  la  Chalew,  1835  edition,  page  473.  *  Smithsonian  Cenir* 

buttons  to  Knowledge,  Vol.  IX.  •  Zeitsokrtft  dor  Outorreiohisvhen  QueU - 

whaft  /dr  Meteorologie,  Band  XIV,  page  133. 
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Regarding  the  succession  of  the  seasons  in  the  monntain  zone, 
General  Strachey  says  : — 

“  The  same  general  sequence  of  the  seasons  takes  place  in  the 
mountains  as  in  the  plains.  Here,  however,  every  altitude  has  its 
own  special  temperature,  from  the  lower  valleys  where  the  heat  is 
still  overpoweringly  great,  to  the  regions  of  eternal  frost ;  but  at 
all  elevations  in  summer  the  force  of  the  sun’s  rays  is  excessive. 
The  summer  rains,  too,  gradually  diminish  in  strength  as  wo  move 
along  the  chain  from  east  to  west,  being  at  their  maximum  in  Sik¬ 
kim,  but  still  being  felt  slightly  on  the  ranges  north  of  Peshawar. 
The  heaviest  falls  invariably  take  place  on  those  portions  of  the  chain 
most  exposed  to  the  south  ;  increasing  in  amount  up  to  a  certain 
height  [not  very  exactly  determined,  but  probably  about  4,000 
feet];  at  the  same  time  every  high  and  continuous  ridge  most 
sensibly  diminishes  the  supply  of  rain  that  falls  on  the  country 
to  the  north  of  it,  and  we  find,  as  we  approach  the  Indian 
watershed,  that  the  quantity  is  very  small,  and  that  the 
monsoon  only  just  drops  a  few  partial  showers  on  the  southern 
border  of  Tibet.  The  winter,  as  may  be  supposed,  is  extremely 
rigorous  on  the  summit  of  the  table-land  ;  and  at  this  season, 
or  in  spring,  the  only  important  precipitations  of  moisture  take 
place  in  the  form  of  snow,  but  they  are  exceedingly  small  in 
quantity.” 

The  reason  why  every  altitude  has  its  own  special  temperature 
is  that  the  air  is  warmed  chiefly  by  contact  with  the  hot  ground  on 
which  it  rests,  and  but  little  by  direct  absorption  of  the  solar  rays. 
The  air  in  contact  with  the  ground,  expanding  and  becoming  less 
dense,  rises  up,  but  in  doing  so  its  heat  is  rapidly  converted  into  the 
work  of  expansion  ;  the  result  being  that  the  temperature  of  -the 
upper  strata  can  never  rise  so  high,  on  the  average,  as  that  of  the 
air  near  the  ground.  Dry  air,  if  heated  only  at  the  bottom,  would 
lose  1  degree  Fahrenheit  for  every  183  or  184  feet  of  ascent.  In 
moist  air  that  is  precipitating  rain,  and  thus  being  warmed  by  the 
latent  heat  of  the  condensed  vapour,  the  rate  of  decrease  is  much 
less.  The  rate  actually  observed,  both  in  balloon  ascents  and  on 
mountain  sides,  is  less  than  that  calculated  theoretically  ;  because 
even  dry  air  is  to  some  extent  warmed  directly  by  the  sun’s  rays, 
while  air  saturated  with  moisture  has  a  very  considerable  absorbing 
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power.  On  mountain  slopes  also  the  temperature  falls  less  rapidly 
than  in  the  free  air  over  the  plains — at  all  events  for  the  firet  nine 
or  ten  thousand  feet  of  ascent,  the  reason  being  that  the  air  is 
heated  by  contact  with  the  mountain  sides. 


Radiation. 


No  data  at  present  exist  from  which  the  average  intensity  of 

solar  radiation,  and  its  variations  from  time 
to  time,  can  be  estimated  with  any  approach 
to  exactness.  Any  deductions  made  by  passing  from  radiation  to 
other  meteorological  phenomena  must  therefore  to  a  great  extent 
be  based  on  theoretical  considerations. 


The  instrument  hitherto  used  to  measure  the  intensity  of  the 
sun’s  heat  has  been  a  maximum  thermometer  with  a  blackened  bulb 
surrounded  by  a  thin  glass  case  more  or  less  completely  exhausted 
of  air.  If  the  exhaustion  were  perfect,  the  temperature  of  the 
instrument  would  be  determined  by  radiation  to  and  from  surround¬ 
ing  objects  ;  including  under  these  the  glass  case  of  the  instrument 
which  is  in  contact  with  the  air,  the  sUn,  the  ground,  the  clouds, 
and  the  open  sky.  Were  solar  thermometers  all  made  exactly  alike 
and  exposed  under  absolutely  identical  conditions,  the  excess  temper¬ 
ature  of  the  instrument  above  the  contemporaneous  temperature  of 
the  air  would  be  a  measure  of  the  excess  of  radiant  heat  falling  on 
it  from  objects  above  the  horizon  over  that  which  passes  away  from  it 
in  an  upward  direction.  The  following  table  gives  the  average  value 
of  this  difference  for  each  month  at  six  stations.  Corrections  have 
been  applied  as  far  as  possible  for  differences  of  instrument  and 
exposure,  except  at  Dehra,  for  which  the  corrections  are  not 
known  : — 

I. — Monthly  mean  excess  temperature  of  the  solar  thermometer  above 

the  maximum  in  shade. 


Stations. 

|i 

•s  .a 

H  a 

January. 

! 

March. 

May. 

|  June. 

July. 

1 

P 

◄ 

|  September. 

h* 

| 

£ 

B 

► 

o 

fc 

December. 

Tear. 

o 

o 

0 

O 

B 

O 

O 

O 

O 

O 

0 

O 

© 

Leh 

11.538 

49-9 

631 

623 

632 

58-7 

68-1 

641 

63-8 

639 

641 

60-9 

68-7 

Chakrita, 

mil 

711 

671 

69*4 

695 

691 

66-3 

61-5 

69‘8 

694 

68-6 

87-9 

R&nikhet, 

611 

626 

60-4 

60-3 

671 

621 

57-3 

62-7 

66-7 

67-5 

Dehra  ... 

576 

671 

56-8 

64-2 

636 

52*1 

57-7 

68-6 

65-6 

51-8 

64-9 

Roorkee... 

8871  52*2 

61-5 

669 

54-6 

637 

51-2 

61-9 

61-8 

64-6 

54-6 

661 

62-6 

63-3 

Bareilly... 

fgJCfe 

52-6 

541 

54'4 

66*3 

54-2 

49-3 

62-4 

48-9 
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If  the  air  were  absolutely  diathermanous,  the  altitude  of  the  sun 
above  the  horizon  and  the  vertical  thickness  of  the  atmosphere 
above  the  place  of  observation  should  have  no  effect  upon  the 
temperature  differences  in  the  table,  which  should  therefore  be  the 
same  for  all  the  stations  and  for  every  month  of  the  year.  But  the 
air  having  some  absorbing  power,  the  differences  should  be  greatest 
when  there  is  least  air  for  the  sun’s  rays  to  pass  through  ;  that  is, 
at  the  highest  stations  and  in  the  summer  months.  Up  to  ChakrAta 
the  excess  temperature  of  the  solar  thermometer  does  increase  with  a 
fair  degree  of  regularity  ;  but  it  appears  to  be  less  at  Leh  than  at 
ChakrAta,  contrary  to  all  theory.  There  is  also  no  regular  increase 
apparent  in  the  heating  power  of  the  sun  as  the  season  changes  from 
winter  to  summer.  The  truth  is  that  the  indications  of  the  black- 
bulb  thermometer  are  affected  by  so  many  disturbing  causes,  that 
after  all  possible  corrections  they  are  of  little  or  no  value  for  inter- 
comparison  ;  though  with  the  same  thermometer,  at  the  same  place, 
and  under  absolutely  constant  conditions  of  exposure,  the  figures 
for  one  year  may  be  to  some  extent  comparable  with  those  for 
another. 

Hie  results  of  observations  with  the  Uoctumal  radiation  thermo¬ 
meter  are  even  more  unsatisfactory,  owing  to  differences  in  the 
height  of  the  instrument  above  the  ground  and  in  the  nature  of  ths 
ground  surface  itself,  whether  gTassy  or  bare. 

II. — Monthly  mean  depression  of  the  grass  thermometer  below  the 

minimum  in  shade. 


Stations. 

January. 

5 

1 

fe 

| 

April. 

• 

5? 

a 

June. 

July. 

4J> 

m 

s> 

0 

◄ 

• 

£3 

as 

£ 

October. 

• 

0 

a>  . 

ol 

l 

0 

•»  ^ 

« 

1 

0 

O 

O 

o 

O 

O 

o 

o 

O 

© 

o 

O 

Chakrita, 

6*5 

7  2 

76 

6-3 

Ha 

31 

4-3 

5*5 

8*8 

9*8 

11*0 

7*2 

Rinikhet. 

14-6 

13-6 

13-9 

133 

120 

90 

6-3 

0*0 

8-9 

13*5 

17*2 

19*1 

12*2 

DeUra  ... 

44 

*•4 

4*2 

4-7 

4'8 

3-0 

22 

1*5 

23 

3*5 

4*8 

4*0 

3*8 

Roorkee. . . 

6-3 

6-8 

6-4 

6-3 

6-0 

3-5 

2-4 

2-9 

3-9 

0-3 

7*8 

0*3 

6-2 

Bareilly... 

70 

7-5 

8-8 

4-3 

3-3 

3*4 

0*4 

8*2 

8*0 

7*1 

The  figures  in  table  II.  serve  to  show  that  the  depression  of  the 
nocturnal  radiation  thermometer  below  the  minimum  in  shade  is  less 
in  the  rainy  season  than  in  the  dry,  and  that  both  at  the  hill  stations 
and  on  the  open  plain  the  refrigeration  of  the  earth’s  surface  during 
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the  night  is  probably  greater  than  at  Dehra,  where  the  observatory 
is  situated  in  a  well-wooded  park.  They  do  not  throw  any  light  on 
the  question  whether  the  ground  surface  cools  more  rapidly  at  night 
on  mountain  tops  or  on  the  plains  ;  though  it  is  probable  that  in 
the  clear,  calm  nights  of  the  cold  weather  the  difference,  if  any,  is 
in  favour  of  the  plains  ;  since  there  the  air  cooled  by  contact  with 
the  ground  remains  in  contact  with  it,  whereas  on  the  mountains 
the  cooled  air  constantly  drains  away,  and  is  replaced  by  warmer  air 
from  the  surrounding  free  atmosphere. 

It  has  been  already  stated  that,  in  the  western  Him&laya,  every 

elevation  has  its  characteristic  mean  annual 

Temperature.  . 

temperature.  Each  elevation  has  probably 
also  a  distinctive  form  of  variation  of  temperature  during  the  year, 
and  the  daily  variation  is  different  at  different  altitudes,  in  range  if 
not  in  general  form. 

For  a  proper  discussion  of  the  distribution  of  temperature,  in  a 
hilly  country  a  very  large  number  of  observations  would  in  most  cases 
be  required  ;  and  these  should  be  made  at  places  chosen  so  as  to 
be  at  nearly  equal  distances  from  each  other  vertically,  and  at  the 
same  time  fairly  distributed  in  latitude  and  longitude.  On  the 
southern  Blope  of  the  Himalaya  it  fortunately  happens  that  differences 
of  latitude  and  longitude  make  but  little  difference  in  the  mean 
annual  temperature.  The  sea-level  values  of  the  mean  temperature 
at  the  Sub-Himfilayan  stations  from  Lower  A  shin  to  Amb&la 
all  lie  between  76  and  78  degrees  Fahrenheit,  and  the  tempera¬ 
tures  of  places  at  about  7,000  feet  elevation  along  the  whole  range 
from  Darjiling  to  Marri  in  the  north  of  the  Panj&b  do  not  differ 
more  than  2  or  3  degrees. 

Both  along  the  plains  and  at  the  level  of  the  hill  sanitaria 
the  highest  mean  temperatures  are  found  to  characterize-  the 
regions  lying  between  the  Khli  and  Satlaj  rivers.  The  chief 
reason  for  the  great  uniformity  of  mean  temperature  at  the 
same  elevation  that  prevails  over  the  whole  Himalayan  region 
that  is  to  say,  through  more  than  7  degrees  of  latitude  and  17  of 
longitude — is  the  greatly  increased  heat  of  summer  in  the  north¬ 
west  as  compared  to  the  east.  In  Bengal  and  Sikkim  the  sun  s  rays 
when  most  intense  are  to  a  great-  extent  cut  off  by  cloud,  whereas 
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in  the  Panj&b  and  the  north-west  Himalaya  the  winter  is  almost  if 
not  quite  os  cloudy  aa  the  summer.  For  these  reasons  Darjiling 
has  very  nearly  the  same  temperature  in  January  as  Simla, 
Chakrita,  or  Mussooree,  while  in  May  and  June  it  is  seven  or  eight 
degrees  cooler.  The  comparatively  low  temperature  of  the  summer 
at  Darjiling  renders  the  mean  for  the  year  nearly  two  degrees  lower 
than  that  of  Marri  in  the  extreme  north-west,  though  the  effect  of 
latitude  is  apparent  in  the  low  temperature  of  Marri  in  January. 

On  aocount  of  this  uniformity  of  temperature  a  small  number  of 
observations,  at  places  chosen  specially  with  reference  to  height  above 
the  sea,  will  enable  us  to  ascertain  the  most  important  features  of  tem¬ 
perature  distribution  in  the  Himalayan  districts  of  the  North-Western 
Provinces.  The  following  table  gives  the  mean  monthly  temper¬ 
atures  of  twenty-one  places,  including  the  two  stations  on  the  plains 
that  were  given  in  the  previous  tables.  All  the  other  places  except 
Dharms&la  lie  in  one  or  other  of  the  three  districts  of  Kumaon, 
Garhw&l,  and  Dehra  Diin,  or  in  parts  of  Kun&war,  Lahul,  and  Ladak 
to  the  north  of  Dehra  Dun.  The  monthly  means  from  a  Government 
observatory  at  Dhanpsula  in  the  Panj&b  have  been  inserted,  though 
this  station  lies  nearly  two  degrees  west  of  Dehra  Dun,  because  it 
was  considered  desirable  to  have  some  trustworthy  figures  for  places 
about  4,000  feet  above  the  sea  ;  and  the  only  other  station  near  that 
altitude  is  H&walbdgh  in  Kumaon,  for  which  we  have  but  one 
year's  observations. 
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Authorities  for  the  above  table. 

Bareilly  :  Registers  of  the  Government  Meteorological  Observatory,  1869  to  1879 


Roorkee : 

Ditto, 

ditto, 

1863  „  1879 

DhaekbIla  : 

Ditto, 

ditto, 

1871  „  1876 

R4XIKHET  : 

Ditto, 

ditto, 

1871  „  1879 

ChakrAta  : 

Ditto, 

ditto, 

1869  „  1879 

LEH  : 

Ditto, 

ditto, 

1871  „  1877 

Dehea  : 

Register!  of  the  Observatory  at  the  G.  T.  Survey  Office,  1868  „  1879 

Naini  Tal  :  Registers  of  Government  Observatory,  1368  to  1869  ;  and  observations 
by  Dr.  Plsyne  in  1851-54,  given  at  page  496  of  the  third  volume  of 
the  Result*  of  a  Scientific  Minion  to  India  and  High  Asia,  by  the 
brothers  Sohlagintweit. 

Mumooree  (1):  Records  of  an  observatory  at  Saint  Fidelia’s  School  for  1877-80 ; 
somewhat  fragmentary. 

(2)  :  November  to  April,  Sir  A.  Waugh’s  and  Mr.  Mackinnon’s  obser¬ 
vations  in  1855-56,  also  one  year’s  observations  from  Dove’s  tables  ; 
May  to  October,  observations  at  the  Survey  Office  for  1866-79,  fur¬ 
nished  by  Mr.  Hennessey,  F.R.S. 

Landaub  :  Registers  kept  at  the  Convalescent  Hospital  in  1852-54,  and  1866-67. 

Observations  for  the  three  year*  1877-79  have  been  communicated  by 
the  medical  officer  in  charge,*  but  the  means  deduced  from  them 
appear  to  be  4  or  5  degrees'too  high. 

KlLSI  :  Pigot — Calcutta  Journal  of  Natural  History,  Vol.  VI.,  1837-38. 

Almoba  :  Observations  at  the  Regimental  Hospital,  1852-54  and  1866-69. 

HawalbAoh  :  Schlagintweit,  page  494,  on  authority  of  Mr.  Batten  ;  year  unknown. 

LOHUOHiT  :  Clelland’s  Geology  of  Kumaon,  page  179  :  parts  of  1830,  1831,  1834, 
and  1835. 

Kardoko  :  Schlagintweit,  page  513  ;  1855-56. 

Kanam  :  Cunningham’s  Lad&k,  page  184  ;•  1827-28. 

Spiti  Valley  :  Ditto,  page  183  ;*  1846. 


Srinagar  : 
Paubi  : 
NlTl  : 


Manuscript  observations  by  General  Stmcbey  and  his  brothers, 
1847-49. 


The  figures  for  the  regular  meteorological  observatories  (printed 
in  small  capitals  in  table  III.)  and  those  for  the  observatory  at 

•Recomputed  from  the  maxima  and  minima  and  corrected  by  means  of  the  obser¬ 
vations  of  Chskrata  and  Lch.  •Recomputed  and  corrected  by  the  Leh 

observations. 
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the  Survey  Office,  Mussooree,  are  either  directly  calculated  from 
observations  at  4  A.  M.,  10  A.  M.,  4  p.  M.,  and  10  p.  M.,  or  h^ve 
been  corrected  to  represent  the  means  of  observations  taken  at 
these  hours.  They  probably  differ  very  little  from  true  daily 
means.  The  mean  temperatures  for  the  other  places  have  been 
calculated  in  various  ways,  and  many  of  them  are  open  to  consider¬ 
able  doubt. 

The  mean  annual  temperature  diminishes  pretty  regularly  os 
height  increases.  In  the  table  there  are  only  two  exceptions  to  the 
rule  that  the  higher  a  place  is  the  cooler  it  is.  It  will  be  seen  also  on 
comparing  places  of  nearly  oqual  altitude  and  not  very  far  apart  that 
the  highest  temperatures  belong  to  those  which,  lyingbehindthe  outer¬ 
most  high  ridge,  are  subject  to  a  much  smaller  rainfall  than  stations 
situated  on  the  ridge  or  in  valleys  opening  out  to  the  south  and 
exposed  to  the  full  force  of  the  rainy  winds.  Thus  Ranikhet  and 
Almora  are  too  hot  in  comparison  with  Naini  Tal.  The  difference 
in  temperature  as  well  as  in  humidity  between  places  situated  at 
equal  heights  on  the  outer  and  inner  ranges  of  Kumaon  is  suffi¬ 
ciently  great  to  be  easily  recognizable  without  the  aid  of  instru¬ 
ments,  and  is  well  known  to  all  who  have  ever  resided  in  the 
hills.  The  variation  of  temperature  between  the  hottest  and  coldest 
months  and  the  daily  range  of  the  thermometer  are  also  greater, 
as  a  rule,  in  the  interior  than  on  the  outer  hills,  owing  to  the  larger 
proportion  of  cloudy  sky  and  greater  humidity  of  the  air  in  the 
latter  region. 

Both  the  diurnal  and  the  annual  range  of  temperature  decrease 
on  ascending  from  the  plains  up  to  a  height  of  6,000  or  7,000  feet, 
and  beyond  that  they  again  increase,  their  greatest  values  being 
attained  at  the  highest  stations  where  observations  have  been  made. 
These  places,  however,  lie  to  the  north  of  the  Indian  watershed, 
where  the  humidity  is  doubtless  less  than  on  the  southern  side, 
and  the  observed  ranges  of  temperature  are  probably  higher  than 
they  would  be  at  equal  altitudes  on  this  side  of  the  snowy  range. 
Moreover,  the  annual  range  in  Tibet  and  LadAk  is  greater  than 
on  the  Indian  side  of  the  chain  on  account  of  the  difference  of 
latitude,  as  has  already  been  pointed  out.  In  table  IV.  the  daily 
and  yearly  ranges  of  temperature  at  twelve  places  are  compared, 
and  from  it  these  relations  will  be  readily  seen. 
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IV.— Mean  diurnal  and  annual  ranges  of  temperature  at  places 

in  the  Ilimdlaya. 


Place. 

Diubnal  Range. 
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ga 
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•-9 
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O 
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— 

November. 

h 

J8 

I 
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Bareilly 

••• 

a 
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• 

25-5 

• 

28-e 

H 

O 

28-3 

0 

221 

• 

14‘2 

o 

14*2 

Q 

24-3 

0 
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• 
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Roorkee 

m 

26-5  24-6 

283 

31-4 

28-9 

22-2 

14-5 

14-6 

17-2 

27-8 

29-3 

24‘8 

341 

Debra 

H 

23  4 

23-1 

26-3 

94-9 

18-6 

12’8 

12*5 
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23-4 

25  9 

24-3 

21-2 

30-1 

Dharmsala 

li 

15*8 

18-6 

21-8 

21-6 

18-2 

12*6 

12-6 

15-4 

19’6 

ETiyl 

18-6 
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31-5 

Mussooree,  (1), 

18-2 

EE 

19-3 

1  5‘4 

9-4 
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EE 

13-6 

16-3 

12-9 

13-2 

26-2 

Ranikhet 

m 

182 

18-6 
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fli?1 
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17-2 

16-1 

16-5 

26*2 
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EE 

EH 
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Chakrita 

** 
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18‘4 

18  1 
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19-4 

16-3 

12‘5 

11-3 

ITgi: 

17-3 

ITigil 

18-3 

16-6 

2G-4 

Landau r 

••• 

15*3 

18-7 

182 

197 

PTilfll 

21-2 

13-1 

9-5 

12-2 

16-5 

18*2 

16-6 

28-8 

Kanam 

15-2 

17-2 

PTsjjl 

m 

1*5 

17-3 

16-3 

16-5 

88-9 

190 

18-3 

18*1 

97-8 

Leh 

*8-6 

E2D 

Emu 

31-8 

11-2 

31-3 

31-4 

R51 

26-7 

26-2 

29-6 

42-9 

Spiti 

••• 

19-3  37-7}. 

292 

18  5 

32-1 

31-3 

28-4 

32-2 

28-7 

44-5 

The  table  shows  clearly  that  the  minimum  range  for  both  day 
and  year  is  reached  at  Ranikhet  and  the  lower  Mussooree  station — 
that  is,  about  6,000  feet  above  the  sea.  The  dependence  of  the 
diurnal  range  upon  the  humidity  of  the  air  and  the  proportion  of  cloud 
at  each  station  is  distinctly  brought  out  in  the  variations  from  month 
to  month.  At  all  the  stations  but  Leh  and  the  Spiti  valley,  which  lie 
beyond  the  snowy  mountains,  the  months  of  the  year  which  are 
driest  in  India — April  and  May — have  the  largest  daily  therinoine- 
tric  range,  and  the  most  humid  months — July  and  August — have 
the  smallest.  There  is  a  secondary  minimum  of  temperature  range 
coinciding  with  a  maximum  of  humidity  in  January,  and  a  second¬ 
ary  maximum  in  the  dry  and  cloudless  month  of  November.  At 
Leh,  where  the  most  frequent  precipitation  of  moisture  during  the 
year  takes  place  in  winter,  the  range  is  somewhat  greater  in  the 
summer  than  in  the  winter  months. 

Owing  to  the  greater  annual  range  of  temperature  on  the  plains 
than  on  the  hills,  the  diminution  of  temperature  in  the  first  6,000 
feet  of  ascent  is  most  rapid  in  the  hottest  months  and  least  so  in  the 
cold  season.  Between  Roorkee  and  Chakrata  the  difference  is  less 
than  11  degrees  in  December  and  more  than  23  in  May.  In  the 
clear  still  nights  of  the  cold  weather,  especially  in  November  and 
December,  before'  the  winter  rains  and  snows  set  in,  the  nocturnal 
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loss  of  heat  goes  on  almost  as  freely  on  the  plains  ns  on  mountain 
peaks.  It  is  thus  not  unusual  to  find  the  temperature  of  the  exposed 
thermometer  at  Roorkoe  nearly  as  low  as  at  Chakrata,  and  it  very 
frequently  falls  lower  at  Roorkee  than  at  Dehra,  where  the  obser¬ 
vatory  is  surrounded  by  trees.  In  December  the  mean  temperature 
diminishes  between  Roorkee  and  Dehra  at  the  rate  of  only  one 
degree  in  1,034  feet,  while  in  May  and  June  it  falls  one  degroe  in 
230  feet. 

The  low  temperature  of  the  plains  in  the  winter  season,  especially 
in  the  morning,  is  doubtless  due  in  part  to  the  draining  down 
of  cold  air  from  the  mountain  slopes  through  the  river  gorges. 
This,  however,  cannot  appreciably  affect  the  temperature  of 
places  at  a  long  distance  from  the  mountains,  though  it  may 
have  a  very  considerable  effect  on  that  of  Roorkee,  closo  to  the  foot 
of  the  Siw&liks.  The  minimum  temperature  of  the  day  is  thus  one 
or  two  degrees  lower  on  the  average  at  Roorkee  than  at  Dehra 
in  the  months  of  November  and  December,  and  in  January  the 
minimum  temperatures  of  the  two  places  are  equal.  In  the  moun¬ 
tain  country  itself  it  often  happens  for  the  same  reason  that  the 
temperature  of  the  air  at  the  bottom  of  a  valley  is  distinctly  lower 
than  on  the  adjacent  ridges.  A  similar  inversion  of  the  normal 
variation  of  temperature  with  height  has  been  noticed  in  Europe 
during  calm  weather  in  winter. 

From  March  to  June  the  absorption  of  heat  in  melting  and 
evaporating  the  snow  on  the  outer  hills,  and  in  evaporating  the 
rain  that  falls  there  in  frequent  showers  when  no  rain  falls  over  the 
plains,  keeps  down  the  temperature  ;  so  that  in  May  and  the  first  half 
of  June,  when  the  plains  are  at  their  hottest,  the  decrease  of  temper¬ 
ature  on  ascending  through  6,000  or  7,000  feet  is  more  than  twice 
as  great  as  in  December. 

In  the  Paoj4b,  where  the  latitude  is  higher  and  the  humidity  of 
the  air  over  the  plains  is  never  great,  the  annual  range  of  tempera¬ 
ture  at  places  on  the  plains  is  higher  than  in  the  North- 
Western  Provinces,  while  in  the  hills  there  is  muab  less  difference. 
The  annual  variation  in  the  decrease  of  temperatnre  with  height  is 
accordingly  much  more  distinctly  marked  in  the  extreme  west 
of  the  Him&laya  than  it  is  in  Dehra  Diin.  The  difference  of 
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temperature  between  Rawal  Pindi  and  Marri  is  11K>  degrees  in 
J uly  and  only  one-third  as  great  in  December.  On  the  other  hand, 
in  the  eastern  Himalaya,  where  the  air  at  all  elevations  up  to  9,000 
or  10,000  feet  is  nearly  equally  moist,  and  where  the  range  of 
temperature,  especially  over  the  plain,  is  much  less  than  in  the 
north-west,  the  decrease  of  temperature  with  height  is  most  rapid 
in  February  and  March  and  least  so  in  June  and  July.  The  slow 
rate  of  decrement  in  the  rainy  season  is  doubtless  due  to  the  libe¬ 
ration  of  latent  heat  in  the  condensation  of  vapour  j  this  heat  ren¬ 
dering  the  atmospheric  strata  in  which  condensation  occurs  wanner 
than  they  otherwise  would  be,  while  the  constant  precipitation  of 
rain  prevents  the  lower  strata  from  becoming  very  much  hotter  than 
the  rain  drops  which  pass  through  them.  The  effect  of  the  rainy 
season  in  retarding  the  fall  of  temperature  as  we  ascend  is  distinctly 
seen  between  Bareilly  and  Naini  Tal  or  B&nikliet.  but  is  not  seen 
between  Roorkee  and  Chakr4ta. 

The  great  annual  range  of  temperature  at  more  elevated  stations, 
especially  such  as  lie  behind  the  first  snowy  range  and  receive  little 
or  no  precipitation,  causes  even  greater  differences  in  the  rate  of 
decrease  of  temperature  with  height,  but  in  the  opposite  direction. 
In  January,  the  difference  of  temperature  between  Chakr&ta  and 
Leh  is  24  degrees,  but  in  August  it  is  only  4  degrees.  The 
greater  length  of  the  day  in  summer  at  Leh,  and  the  absence  of 
cloud  to  obstruct  solar  radiation  on  the  surrounding  mountain  sides, 
render  the  summer  months  at  that  station,  11,500  feet  above  the 
sea,  as  hot  os  they  would  be  on  the  southern  side  of  the  snowy 
mountains  at  an  elevation  of  8,500  or  9,000  feet.  If  General 
Cunningham’s  figures  for  the  temperature  of  -the  Spiti  valley  are  to 
be  trusted,  the  heat  of  summer  at  an  elevation  of  13,000  feet  is 
still  more  excessive.  The  relation  of  this  to  the  greater  height  of 
the  snow-line  on  the  northern  than  on  the  southern  side  of  the 
H'milayan  system  is  obvious. 

In  the  following  table  the  mean  rate  of  decrease  of  temperature 
in  the  first  6,000  or  7,000  feet  of  ascent  has  been  worked  out  for 
each  month.  In  Dehra  Diin  the  lower  station  is  Roorkee  and 
the  upper  one  Chakrita  ;  in  Kumaon,  Bareilly  has  been  taken  for 
the  lower  station,  and  instead  of  choosing  either  Naini  Tal  or  R4ni- 
khet  for  the  upper  one,  the  monthly  mean  temperatures  of  both 
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places  have  been  taken  and  assigned  to  the  mean  elevation  of  the 
two.  This  was  considered  preferable  to  taking  the  figures  for 
either  hill  station  alone,  because  R4nikhet  appears  to  be  a  little 
hotter  than  the  average  of  places  at  the  same  elevation,  and  Naini 
TAl  is  probably  somewhat  cooler  than  the  average. 


V. — Decrement  of  temperature  with  height  in  the  Himdlaya. 


Month. 

Dehra  Dun,  differ¬ 
ence  iff  elevation, 
6,165  feet. 
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341 
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333 

323 
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October 
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348 

16-3 

360 

366 

2-81 
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•  •  •  ' 

12-8 
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12-3 
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December 

it*  ! 

10-9 

667 

10-2 

669 

663 

1-78 

Year 

186 

331 

16-6 

346 

338 

2-96 

In  Dohra  Dun  there  is  a  regular  annual  periodic  variation  in  the 
rate  of  decrease  of  temperature  with  height,  but  in  Kumaon  the 
regular  variation  is  interrupted  in  July  and  August,  when  the  rate  of 
decrease  is  slightly  retarded  by  the  fall  of  rain,  as  has  been  explained 
above.  When  the  mean  for  both  districts  is  taken,  the  regular 
variation  from  month  to  month  is  only  slightly  broken  in  August. 

The  figures  given  in  the  table  include  not  only  the  decrease  of 
temperature  due  to  increase  of  elevation  above  the  sea,  but  also  a 
certain  diminution  caused  by  an  increase  of  latitude  equal  to  about 
a  degree  in  6,000  feet  of  elevation.  The  change  of  temperature 
with  latitude  in  the  Him&laya  is  small  and  to  some  extent  masked 
by  the  contrast  between  the  sunny  valleys  of  the  interior  and  the 
cool  and  cloudy  outer  ranges,  but  nevertheless  it  exists.  On  the 
plains  of  the  North-West  Panj&b  the  temperature  falls  as  the  latitude 
increases  at  a  mean  rate  of  about  1*1°  F.  for  each  degree  of  latitude, 
when  corrections  are  made  for  differences  of  height  above  the  sea. 
Probably  mnch  the  same  rate  obtains  in  the  western  Hunklaya  at 
moderate  elevations.  The  mean  temperature  of  YArkand,  in  latitude 
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39°  N.  and  4,200  feet  above  the  sea,  appears  from  the  observations 
of  Captain  Trotter,  R.E.,  of  Drs.  Bellew,  Henderson  and  Scully,  to 
be  about  54°F.  At  the  same  elevation  in  Kumaon  the  mean  tem¬ 
perature  is  between  65°  and  66°,  and  since  the  difference  of  latitude 
is  ten  degrees,  the  temperature  appears  to  dimmish  al  out  1*1°  or 
1'2°  for  a  degree  of  latitude.  There  is  also  a  certain  variation  of 
the  mean  temperature  with  the  longitude,  places  situated  towards 
the  east  of  the  chain  being  cooler  than  those  towards  the  west  on 
account  of  the  cloudiness  of  the  summer  months.  In  order  to  deter¬ 
mine  the  true  variation  of  temperature  with  height  it  is  necessary 
to  make  allowance  for  these  variations  in  latitude  and  longitude. 
The  mean  annual  temperature  of  any  place  in  the  western  Him&laya 
may  thus  be  looked  upon  as  a  function  of  four  quantities — (1)  the 
sea-level  temperature  at  a  point  taken  as  the  zero  of  latitude  and 
longitude,  (2)  a  constant  multiplied  into  the  height  of  the  place 
above  the  sea,  (3)  a  constant  multiplied  into  the  latitude,  and  (4)  a 
constant  multiplied  by  the  longitude.  From  the  Schlngintweits’ 
work  and  the  reports  of  the  Indian  Meteorological  Department 
fairly  trustworthy  mean  temperatures  for  about  thirty  places  in  the 
Himalaya  between  the  Nep&l  frontier  and  the  Indus  can  be  obtained, 
more  than  half  of  these  being  given  in  Table  III.  When  treated  by 
the  method  of  least  squares  the  observations  admit  of  being  thrown 
into  the  form  T«=78’5o--00277/i-l-20  (A-29°)-*105  (L-73°), 
a  formula  which  represents  the  observations  with  a  mean  error  of 
about  three-quarters  of  a  degree.  It  ignores,  of  course,  the  differences 
of  temperature  between  such  places  as  Almora  or  R&nikhet  and 
others  of  equal  elevation  on  the  outermost  range.  The  decrement 
of  temperature  with  height  when  latitude  and  longitude  remain 
unchanged  appears  therefore  to  be  2*77  degrees  in  1,000  feet  or  1° 
in  36l  feet.  In  the  eastern  Himalaya  the  decrease  is  more  rapid,  the 
observations  taken  at  Darjiling  and  Gwalp&ra  giving  a  mean  rate  of 
1°  in  320  feet.  At  great  elevntions  on  the  table-land,  too,  it  is 
probable  that  the  temperature  diminishes  more  rapidly  than  on  the 
southern  slope  of  the  mountains.  General  Cunningham's  observa¬ 
tions  in  Spiti  and  Rupshu  during  the  month  of  September,  1847, 
give  a  mean  increase  of  about  280  feet  in  elevation  for  one  degree 
of  fall  in  temperature;  and  from  the  observations  taken  by  Dr. 
Scully  on  the  return  journey  from  Yarkand  over  the  Karakoram 
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pass  and  through  Lad 4k  in  September,  1875,  Mr.  Blanford  has 
deduced  a  mean  fall  of  temperature  equal  to  one  degree  in  227  feet.1 

The  isotherms  for  equal  altitudes  in  the  western  Himalaya  and 
LadAk  run  from  about  W.  6°  N.  to  E.  6°  S.,  being  thus  three  points 
less  inclined  to  the  parallels  of  latitude  than  the  general  direction 
of  the  mountain  axis;  but  in  eastern  Tibet,  NepAl,  and  Sikkim  they 
probably  bend  to  the  southward.  The  mean  temperatures  of 
KAthmandu  and  Darjiling,  at  elevations  of  4,354  and  6,912  feet 
above  the  sea,  appear  from  the  observations  of  ten  years  to  be  61*7 
and  53*9  degrees  respectively,  out  according  to  the  preceding 
formula  they  should  be  66*7°  and  60-1°.  The  mean  temperatures  of 
the  four  stations,  Darjiling,  KAthmandu,  GwAlpara,  and  SibsAgar,  in 
the  eastern  Himalaya  and  Asam,  may  be  represented  very  accurately 
by  the  formula  T  *  77-7°  — -003124  — 1*53  (X— 26°)  — -23  (L  — 85°). 
In  this  part  of  the  chain  the  temperature  decreases  at  a  mean  rate 
of  one  degree  in  321  feet  of  ascent,  and  the  isotherms  run  from 
W.  10°  N.  to  E.  10°  S.,  the  direction  of  the  mountain  axis  being 
nearly  due  east  and  west.  The  isotherms  arc  thus  slightly  curved, 
with  the  concavity  towards  the  south-west,  whilst  the  general  line 
of  the  mountains  is  considerably  curved  in  the  opposite  direction. 
This  is  merely  another  lorm  of  the  statement  in  page  209,  that  the 
highest  temperatures  characterise  that  part  of  the  chain  between  the 
NepAI  frontier  and  the  Satlaj. 

Supposing  the  uniform  rate  of  decrease  worked  out  in  Table  V. 
to  hold  good  for  the  whole  southern  slope  of  the  North-West  Hima¬ 
laya,  since  the  difference  of  latitude  is  nearly  propotional  to  that  of 
height,  a  mean  temperature  of  49°F.,  equal  to  that  of  London, 
would  be  attained  at  a  height  of  9,600  feet,  and  the  annual  range 
of  temperature  would  probably  differ  little  from  that  observed  in 
England.  The  hill  sanitaria,  lying  between  6,000  and  7,000  feet, 
possess  climates  comparable,  as  regards  temperature,  to  those  of 
Nice,  Mentone,  and  other  health  resorts  in  the  Riviera ;  all  the 
towns  along  the  cost  of  France  ami  Italy  from  Marseilles  to  Florence 
having  mean  temperatures  between  58°  and  60°F.  The  annual 
range  of  the  monthly  means  at  the  Himalayan  statio'ns  does  not  exceed 
25  or  26  degrees,  whereas  on  the  Mediterranean  coast  it  varies 
from  28  or  29  degrees  at  Nice  to  35  or  36  at  Florence  and  Rome. 

1  Indian  Meteorological  Menoirt,  VoJ.  I.,  page  '222. 
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Nice  and  R&nikhet  have  exactly  the  same  mean  temperature,  bat  Nice  is 
seven  or  eight  degrees  hotter  than  R&nikhet  in  July  and  August,  and 
several  degrees  colder  all  through  the  winter  and  spring  months,  except 
in  January,  when  the  temperatures  of  the  two  places  are  nearly  equal. 

At  the  superior  limit  of  natural  forest  in  the  Him&laya,  about 
12,000  feet  above  the  sea,  the  mean  temperature  is  probably  ten 
degrees  above  freezing.  In  the  Alps  a  species  of  pine,  P.  cembra, 
forms  natural  forests  on  the  borders  of  perpetual  snow,  where  the 
mean  temperature  is  several  degrees  under  the  freezing  point.  This 
difference  of  habit  between  the  Him&layan  and  Alpine  pines  is  very 
curious,  and  it  is  difficult  to  suggest  any  reason  for  it,  since  the  natives 
of  the  Him&laya  and  Tibet  find  little  difficulty  in  growing  poplars  and 
fruit  trees  in  sheltered  situations  up  to  13,000  feet  or  higher.1  A  mean 
temperature  of  32°  would  be  attained  at  a  height  of  15,400  feet, 
which  is  2,000  feet  above  the  upper  limit  of  cultivated  trees  in  Tibet. 

The  zone  which  has  a  mean  temperature  of  32°  in  any  month 
will  probably  be  near  the  lower  edge  of  the  snows  in  that  month, 
especially  in  summer,  when  the  light  falls  of  snow  on  the  outer  hills 
have  been  all  melted  away.  If  the  height  of  this  zone  be  calculated 
for  every  month,  the  highest  value  obtained  will  be  near  the  perpe¬ 
tual  snow-line.  With  the  uniform  rate  of  decrease  given  in  the  last 
column  of  Table  V.,  the  result  for  July  and  August,  when  the  snow 
line  is  highest,  is  about  1 7,630  feet.  This  result  is  very  much 
higher  than  that  given  in  Humboldt's  Asie  Centrale ,  on  the  authority 
of  some  of  the  earliest  European  travellers  who  penetrated  into  the 
country.  General  Strachey  has,  however,  shown8  that  some  of  these 
mistook  the  lower  limit  of  glaciers  for  the  line  of  perpetual  snow. 
The  elevations  of  the  snow  line  on  the  Trisiil  and  Nanda  Devi  groups 
of  peaks,  determined  by  trigonometrical  observation  from  Almora 
in  the  latter  part  of  1648,  before  the  winter  snows  set  in,  varied, 
according  to  Strachey,  from  about  17,000  feet  on  the  eastern  face  of 
each  group  to  15,500  on  the  west ;  this  latter  was,  however,  in  part 
probably  newly  fallen  autumnal  snow.  The  conclusion  from  these 
observations  was  that  the  height  of  the  snow-line  on  the  “  more  pro¬ 
minent  points  of  the  southern  edge  of  the  belt  (of  snowy  mountains) 
may  fairly  be  reckoned  at 16,000 feet  at  the  very  least.”  TheSchlagint- 

1  Schlagintweit’a  Meteorology  of  India,  page  665.  a  Journal  of  the  Asia¬ 

tic  Society  of  Bengal ,  April,  1849. 
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weits  found  that  the  average  height  of  the  snow-line  on  the  southern 
face  of  the  Himalaya  from  BhutAn  to  Kashmir  was  16,200  feet.  At 
page  72  of  General  Cunningham’s  book  on  LadAk  the  mean  height  of 
the  snow-line  on  the  peaks  north  of  Simla,  determined  trigonometric¬ 
ally,  is  given  at  16,665  feet,  the  highest  point  observed  being  about 
1,000  feet  higher  ;  and  in  Mr.  Drew’s  volume  on  the  Kashmir  terri¬ 
tories,  published  in  1875,  the  elevation  of  the  snow-line  on  the  outer¬ 
most  zone  is  stated  to  be  16,500  feet.  The  height  obtained  by  calcula¬ 
tion  as  above  suggested  is  thus  probably  a  little  too  great,  though  it 
comes  surprisingly  close  to  some  of  Strachey’s  observations  on  Nfcnda 
Devi  and  those  of  Cunningham  on  the  peaks  of  Kulu.  Some  obser¬ 
vations  have  recently  been  made  by  the  Trigonometrical  Survey 
officers  at  Mussooree  to  determine  the  height  of  the  snow-line  on  the 
peaks  above  Jainnotri,  but  the  results  have  not  yet  keen  published. 

For  the  ranges  north  of  the  Indian  watershed  we  have  not  suffi¬ 
cient  data  to  calculate  the  approximate  height  of  the  snow-line  from 
temperature  observations ;  but  the  high  temperature  of  Leh  and  the 
Spiti  valley  in  July  and  August  show  most  distinctly  that  it  must  be 
much  higher  than  on  the  southern  side.  The  limit  of  perpetual  snow 
on  the  ridges  bordering  on  Tibet,  especially  those  which  lie  beyond 
the  Satlaj,  is  given  by  Strachey  as  19,000  feet  at  least.  Dr.  Gerard 
many  years  ago,  and  more  recently  Mr.  Drew,  assigned  an  elevation 
of  20,000  feet  to  the  limit  of  the  snow  in  Rupshu.  One  reason 
why  this  limit  is  so  high — the  intensity  of  solar  radiation  in  summer 
— has  already  been  mentioned ;  another  is  the  insignificant  quantity 
of  snow  that  falls  each  winter  in  these  regions  that  are  almost  com¬ 
pletely  cut  off  from  the  great  southern  vapour  currents. 

The  lower  limit  of  the  snow  in  winter  is  usually  about  6,500  feet  in 
Kumaon  and  somewhat  lower  in  Dehra  Dun  and  the  hills  north  of  the 
Panjab.  While  it  lies  the  temperature  does  not  rise  much  above  32°, 
but  it  seldom  falls  in  sufficient  quantity  to  lie  more  than  u  few  days  at 
a  time.  About  one  year  in  ten  the  snow  comes  down  as  low  as  5,000 
feet.  The  lowest  level  attained  in  the  first  half  of  the  present  cen¬ 
tury  was  about  3,000  feet  in  1817  and  1847.  In  1877  and  1878, 
though  the  snowfall  was  heavier  than  it  had  been  for  many  years,  it 
did  not  come  down  much  below  5,000  feet.  A  slight  fall  of  snow  is 
said  to  have  been  observed  at  Lahore  on  the  12th  of  January,  1874, 1 

1  Pioneer,  17th  January,  1874. 
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but  no  notice  of  this  unprecedented  occurrence  was  taken  in  the 
meteorological  report  for  that  month. 

One  of  the  most  important  effects  of  solar  heat  upon  the  atmos- 

Atmospheric  pressure  phere  is  the  disturbance  of  its  statical  pressure 
aud  winds.  relations,  which  in  turn  gives  rise  to  those 

movements  of  adjustment  towards  equilibrium  that  are  recognised 
as  winds.  The  diurnal  heating  and  cooling  of  tike  air  causes  certain 
oscillatory  variations  of  pressure  called  the  barometric  tides,  and  gives 
rise  to  wind  movements,  such  as  the  land  and  sea  breezes  and  certain 
moifntain  winds  that  will  be  described  below.  The  great  unnual 
change  of  temperature  between  summer  and  winter,  in  like  manner, 
causes  an  annual  variation  in  the  height  of  the  barometer  and  Bets 
up  those  great  enrrents  of  the  lower  atmosphere  that  are  called  tlte 
monsoons.  Since  the  temperature  is  constantly  changing  no  such 
thing  as  a  simple  statical  distribution  of  pressure  ever  exists,  though 
the  averages  of  long  series  of  observations  may  approximate  more 
or  less  nearly  to  what  a  statical  distribution  would  be.  The  air  is 
constantly  in  motion  either  horizontally  or  vertically,  and  these 
movements  cause  variations  of  pressure,  just  as  variations  of  pressure 
produce  movements.  Cause  and  effect,  ns  regards  pressure  variations 
and  winds,  are  thus  so  inextricably  mixed  up  that  it  is  next  to 
impossible  to  disentangle  them  and  show  their  relations  clearly. 

There  can  be  little  doubt  that  both  the  daily  and  the  yearly 
inequality  of  pressure  grow  less  as  we  ascend  ;  and  the  annual  vari¬ 
ation  at  least  becomes  quite  altered  in  character  at  a  moderate  ele¬ 
vation  ;  but  since  the  barometric  variations  depend  upon  the  range 
of  temperature  which  is  possibly  very  great  at  great  altitudes,  while 
at  a  height  of  8,000  or  7,000  feet  it  is  less  than  on  the  plains,  the 
decrease  of  the  pressure  variations  with  height  is  not  strictly  propor¬ 
tional  to  that  of  the  total  pressure.  Table  VI.  gives  the  mean  monthly 
pressures  at  a  number  of  stations,  and  Table  VII.  the  average  daily 
range  between  9-30  or  10  a.m.  and  3-30  or  4  p.m.  The  figures  for 
Bareilly,  Roorkee,  Dehra,  Mussooree  (both  stations),  Ranikhet,  Chak- 
rita,  and  Leh,  have  been  corrected  for  the  index  errors  of  the  baro¬ 
meters  and  are  thus  comparable  with  each  other,  except  in  so  far  as  the 
different  lengths  of  the  periods  of  observation  may  cause  the  averages 
to  differ ;  the  others  involve  an  unknown  barometer  error,  which  does 
not,  however,  affect  the  range  of  pressure,  either  diurnal  or  annual. 


VI. — Monthly  and  annual  meant  of  Pretture  at  placet  in  the  Btmdlaya. 
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VII. — Mean  diurnal  and  annual  ranges  of  pressure  at  places  in  the  Htmdlaya. 
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The  double  baromotric  tide  that  occurs  regularly  every  day,  espe¬ 
cially  in  tropical  countries,  is  still  one  of  the  least  understood  of 
atmospheric  phenomena.  It  has  been  observed  at  all  elevations  in  the 
Himalaya  to  which  barometers  have  been  carried,  and  with  no  con¬ 
siderable  difference  of  phase,1  though  the  range  and  general  form  of 
the  oscillation  are  not  the  same  at  different  heights.  It  is  thus 
probably  something  of  the  nature  of  a  wave  of  expansion  and  con¬ 
traction  propagated  upwards  and  downwards  with  a  velocity  equal 
to  that  of  sound. 

The  amplitude  of  the  daily  tide  bears  an  obvious  relation  to  the 
diurnal  range  of  temperature,  for  it  is  greater  over  land  areas  than 
over  the  sea,  and  in  table  VII.  it  is  seen  to  decrease  pretty  regularly 
from  the  plains  up  to  stations  situated  at  an  elevation  of  6,000  or 
7,000  feet,  where  the  range  of  temperature  is  least,  becoming  greater 
again  at  Leh,  where  the  temperature  range  is  large.  Moreover,  on 
the  plains  there  is  a  well-marked  annual  variation  of  the  daily  range 
of  the  barometer,  having  its  maximum  in  the  hot-weather  months, 
when  the  temperature  range  is  greatest,  and  its  minimum  in  the 
rainy  season.  But  the  inequality  of  temperature  is  not  the  only 
cause  on  which  the  observed  barometric  tides  depend  ;  for  their  am¬ 
plitude,  as  well  as  their  general  form,  varies  with  the  season,  the 
latitude  and  the  position  of  the  place  with  respect  to  the  sea  and  to 
mountain  ranges. 

1  Professor  Loomis,  in  the  American  Journal  of  Soienee  for  1879,  finds  that  at 
the  top  of  Mount  Washington  the  daily  maxima  and  minima  set  in  three  hours 
later  than  at  the  foot,  though  the  difference  of  elevation  between  the  two  stations 
is  only  a  little  over  3,000  feet.  This  is  quite  unlike  anything  that  ocours  in  the 
Himalaya,  and  is  doubtless  due  to  other  causes  than  those  which  produce  the  diurnal 
tides.  Hourly  observations  made  in  India  show  that  up  to  a  certain  moderate 
elevation  the  daily  barometric  maxima  and  minima  are  slightly  retarded  •  but  this 
is  due  to  the  mountain  winds  described  below.  At  Leh,  in  the  upper  Indus  valley, 
the  diurnal  winds  cause  the  morning  maximum  to  occur  nearly  an  hour  earlier 
than  on  the  plains.  This  will  be  seen  from  the  following  table  : — 


Place. 

Height. 

Morning 

maximum. 

Afternoon 

minimum. 

Feet. 

H.  M. 

H.  M. 

Calcutta  ... 

18 

9  86 

19  96 

Allahabad 

K— /I  V 

9  84 

16  80 

HasiribAgh 

8,010 

9  47 

16  84 

Simla 

7,071 

10  86 

16  61 

Leh 

11,608 

8  48 

16  88 

29 
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The  observed  diamol  movements  of  the  barometric  column  are 
in  fact  made  np  of  several  parts,  only  one  of  which  is  directly  caused 
by  the  alternate  heating  and  cooling  which  the  air  undergoes  every 
day,  though  the  others  are  all  indiroct  effects  6f  it.  The  direct  effect 
of  heating  and  cooling  upon  the  pressure  of  the  air  has  been  more 
or  less  clearly  explained  by  Espy,  Davies,  and  Kreil,  but  it  has  not 
yet  been  shown  by  strict  mathematical  reasoning  that  their  explana¬ 
tion  accounts  for  the  whole  of  the  phenomenon.  There  is  firstly, 
with  a  rise  of  temperature  in  the  morning,  an  increase  in  the  elastic 
force  of  the  air,  indicated  by  a  rise  of  the  barometer.  But  the  in¬ 
creased  elastic  force  immediately  sets  up  a  movement  of  expansion, 
either  vertically  or  it  may  be  in  some  cases  laterally,  by  which  the 
pressure  is  diminished.  The  actual  movement  of  the  mercury  in  the 
barometer  is  determined  by  the  difference  of  these  two  actions  ;  and 
consists  of  a  rise  at  first,  up  to  9  or  10  a.m.,  on  the  average,  followed 
by  a  fall  which  goes  on  until  some  time  after  the  hottest  period  of 
the  day.  It  is  easily  seen  that  as  long  as  the  temperature  continues 
to  rise  more  and  more  rapidly,  that  is  up  to  9  a.m.  or  a  little  after, 
the  first  effect  must  outweigh  the  second,  and  the  barometer  will 
rise  ;  but  as  soon  as  the  rate  of  increase  of  temperature  begins  to 
grow  less,  expansion  will  prevail  and  the  barometer  will  fall.  The 
expansion  will  not  cease  at  the  instant  when  the  temperature  reaches 
its  maximum,  but  owing  to  the  accumulation  of  motion  it  will  go 
on  for  some  time  longer.  Thus,  there  ought  to  be  a  barometric  maxi¬ 
mum  about  the  time  of  most  rapidly  increasing  temperature  and  a 
minimum  in  the  afternoon.  In  much  the  same  way  it  can  be  shown 
that  there  should  be  a  maximum  in  the  evening,  when  the  tempera¬ 
ture  is  falling  most  rapidly,  and  a  minimum  about  the  coldest  time 
of  the  morning. 

The  coincidence  between  the  barometric  minima  and  the  extremes 
of  temperature  is  usually  very  far  from  exact,  the  barometer  in  this 
country  standing  lowest  in  the  mornings  about  two  hours  before  the 
time  of  minimum  temperature,  and  in  the  afternoon  about  an  hour 
and  a  half  or  two  hoot’s  after  the  hottest  time  of  the  day.  This  may 
perhaps  be  explained  on  the  principle  of  forced  oscillations,  that  in 
the  successive  transformations  which  the  energy -undergoes,  the  oscil¬ 
lations  approximate  more  and  more  nearly  to  simple  harmonic  waves 
with  the  maxima  and  minima  separated  by  equal  intervals.  The 
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diurnal  curve  of  temperature  approaches  more  nearly  to  a  simple 
wave  form  than  that  of  the  solar  radiation  which  falls  upon  the  earth 
at  any  place,  and  the  double  daily  oscillation  of  pressure  can  he 
almost  exactly  represented  by  two  waves  superimposed. 

At  most  places  in  India  and  the  Himalaya  the  minimum  tem¬ 
perature  of  the  day  occurs  about  sunrise,  that  is  at  6  A.M.  on  the 
average  of  the  year,  and  the  maximum  is  attained  about  2  P.M. 
The  daily  rise  of  temperature  therefore  occupies  only  eight  hours  of 
the  twenty-four,  and  the  fall  the  remaining  sixteen.  On  the  princi¬ 
ple  that  the  height  of  the  barometer  varies  with  the  rate  of  change 
of  temperature,  the  morning  maximum  should  be  much  more  decided 
than  that  of  the  evening  ;  and  this  is  found  by  observation  to  be  the 
fact,  especially  in  the  interior  of  India  and  other  continental  countries. 
Over  the  sea  in  tropical  regions  the  periods  of  increasing  and 
decreasing  temperature  are  probably  more  nearly  equal,  and  there 
the  difference  between  the  day  and  night  waves  of  pressure  is  less. 

At  places  near  the  equator  the  epochs  of  maximum  and  minimum 
pressure  hardly  vary  from  month  to  month  ;  but  in  higher  latitudes 
th6  morning  maximum  and  afternoon  minimum  approach  each  other 
when  the  days  are  short,  and  become  more  widely  separated  in  the 
long  days  of  summer. 

Besides  this  primary  oscillation  of  pressure  caused  by  the  heat¬ 
ing  and  cooling  of  the  air  every  day,  the  barometer  indicates  other 
changes  due  to  the  transfer  of  air  by  winds  blowing  to  and  from  the 
place  of  observation,  and  perhaps  also  in  some  places  it  indicates 
other  changes  again  due  to  the  repetition  of  previous  oscillations  in 
the  form  of  free  waves.  The  great  regularity  and  considerable  range 
of  the  barometric  tides  over  tropical  seas  where  the  daily  range  of 
temperature  is  small,  may  be  thus  to  some  extent  caused  by  the  repeti¬ 
tion  of  the  waves  of  previous  days.  In  high  latitudes,  where  the 
days  and  nights  are  usually  of  very  unequal  length  and  the  variation 
of  temperature  is  irregular,  the  tides  become  feebler,  and  near  the 
pole  disappear  altogether,  for  in  forced  vibrations  of  any  kind  regular 
periodicity  in  the  cause  is  an  essential  condition. 

Near  the  coast  the  land  and  sea  breezes  modify  the  form  of  the 
diurnal  pressure  curves  both  at  sea  and  on  laud.  The  transfer  of  air 
from  sea  to  land  during  the  earlier  hours  of  the  night  renders  the 
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nocturnal  fall  of  pressure  on  land  less,  and  at  sea  greater,  than  it 
would  otherwise  be,  while  the  laud  breeze  which  blows  in  the  fore* 
noons  has  a  similar  effect  in  the  opposite  direction.  Over  the  water 
the  morning  minimum  thus  comes  to  be  the  lower  of  the  two,  in 
opposition  to  the  usual  rule.1  Among  the  mountains  a  very  similar 
semi-diurnal  transference  of  air  takes  place,  causing  two  distinct 
types  of  barometric  tides — the  one  characteristic  of  valleys  and  the 
plains  near  the  mountain  system,  and  the  other  of  high  ridges  and 
detached  peaks.  These  types  can  be  readily  distinguished  in  the 
following  table,  which  gives  the  variations  from  the  daily  mean  at 
the  hours  nearest  the  turning  points  of  the  tides : — 


4  A.  M. 

10  A.  M. 

4  P.  M. 

10  P.  M. 

n 

u 

it 

O 

Bareilly 

...  —021 

+  ■060 

—  047 

+  •008 

Roorkee 

1 

o 

+  057 

—  036 

—•001 

RAnikhet 

...  —*025 

+  041 

—  018 

+  •013 

Nairn  Til 

...  — ■ 028 

+  •043 

—*012 

—•003 

Chakr&ta 

...  —022 

+  035 

—•015 

—•001 

Simla* 

...  — ’047 

+  *063 

—•032 

+  ■022 

Leh 

...  +011 

+  *037 

—  049 

+  •001 

At  Bareilly  and  Roorkee,  on  the  plains,  the  variation  from  the 
mean  at  4  P.  M.  is  twice  as  great  os  at  4  A.  M.  At  all  the  Himalayan 
stations  except  Leh,  which  is  in  a  valley  between  two  ridges,  this 
relation  is  reversed.  Over  the  plains  and  on  the  outer  hills,  as  at 
Nairn  Tal  and  Chakrata,  the  pressure  at  10  p.  m.  hardly  differs  from 
the  mean  of  the  day.  There  is  a  small  positive  variation  for  this 
hour  at  Bareilly,  and  as  we  recede  from  the  mountains  and  approach 
the  sea  the  variation  becomes  greater  ;  but  there  can  be  little  error 
in  concluding  from  the  above  table  that  along  the  southern  border 
of  the  Himalaya  the  pressure  rises  in  the  evening  just  sufficiently 
to  touch  the  mean.  At  Simla  and  Ranikhet,  some  twenty  or  thirty 
miles  in  towards  the  centre  of  the  mountain  system,  there  is,  how¬ 
ever,  a  well-marked  evening  maximum-  This  seems  to  indicate 
that  the  air  continues  to  accumulate  over  the  interior  of  the  moun¬ 
tain  zone  for  some  time  after  the  current  has  changed  on  the  outer 
ranges  and  the  air  has  commenced  to  flow  back  towards  the  plains. 

1  Blanfonl,  J.  A.  S.  B.,  Vol.  XLVI.,  Part  II.,  page  45.  *  From  General 

Boilcau's  observations  in  1843-45.  The  daily  range  given  by  these  figures  is  nearly 
twice  fis  great  as  that  of  the  other  stations  at  the  same  altitude.  The  reason  is 
probably  some  difference  in  the  form  of  the  barometer  or  in  the  mode  of  applying 
the  correction  for  capillarity. 
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Hie  transfer  of  air  from  the  plains  to  the  mountains  in  the 
daytime  and  its  retransfer  to  the  plains  at  night,  which,  by  partly 
counterbalancing  the  afternoon  fall  of  the  barometer  in  the  moun¬ 
tains  and  correspondingly  increasing  it  on  the  plains,  cause  the 
peculiarities  of  the  pressure  variations  seen  in  the  preceding  table, 
are  brought  about  by  the  expansion  and  contraction  of  the  air  under 
the  influence  of  heat  and  cold.  In  the  daytime  the  air  over  the 
plains  expands  more  than  that  over  the  hills,  because  the  total  thick¬ 
ness  of  air  is  greater  and  the  range  of  temperature  is  probably 
higher.  The  surfaces  of  equal  pressure,  which  we  may  assume  to 
be  horizontal  on  the  average,  are  thus  raised  more  above  the  plains 
than  on  the  mountains,  and  the  air  under  the  influence  of  gravity 
flows  down  the  incline  towards  the  mountains.  At  night  the  air  con¬ 
tracts  and  these  surfaces  sink  more  above  the  open  plains  than  in  the 
hills,  and  there  is  thus  a  slope  or  gradient  in  the  opposite  direction. 

The  following  is  General  Strachey’s  description  of  the  diurnal 
variation  of  the  wind  in  Kumaon  : — 

“  At  most  seasons  of  the  year  we  find  that  on  the  Himalayan 
slope  winds  blow  up  the  valleys  during  the  day,  that  is  from  about 
8  a.  m.  to  9  P.  M.,  and  down  them  during  the  corresponding  hours 
of  the  night,  or  from  9  P.  m.  to  9  a.  m.  At  the  debouches  of  the 
principal  streams  into  the  plains,  these  night  winds  blow  downwards 
with  great  violence,  particularly  in  winter.  In  the  interior  of  the 
mountains  they  are  more  moderate  ;  and  at  great  elevations,  and  in 
the  central  parts  of  Tibet,  the  nights  are  almost  always  nearly  calm. 
The  diurnal  currents  from  the  south,  on  the  other  hand,  increase  in 
force  a s  we  ascend  in  height ;  and  along  the  Indian  watershed  and 
the  neighbouring  parts  of  Tibet  they  are  excessively  strong  ;  so 
that  in  travelling  there,  I  have  often  looked  forward  to  the  after¬ 
noon,  when  they  are  at  their  height,  with  real  dread  ;  and  the  natives 
of  the  country  invariably  endeavour  to  cross  the  high  passes  of  the 
Indian  watershed  early  in  the  day,  for  the  purpose  of  avoiding  the 
fury  of  the  afternoon  wind.  As  we  advance  further  into  the  table¬ 
land,  however,  their  power  rapidly  ceases. 

“  These  winds,  though  on  the  whole  blowing  from  the  south-west 
during  the  day  and  from  the  north-east  at  night,  that  is  perpendi¬ 
cular  to  the  general  line  of  the  mountains,  are  naturally  constrained 
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to  follow  the  course  of  the  deep  valleys  up  which  they  pass,  so  that 
their  direction  is  subject  to  endless  local  variation  ;  and,  excepting 
on  the  tops  of  the  hills,  little  information  can  be  obtained  by  a 
register  ef  the  direction  of  the  wind  on  the  Himalaya,  beyond  the 
fact  of  there  being  an  up  or  down  current.  In  the  part  of  Tibet  I 
visited,  near  the  Indian  watershed  to  the  north  of  Kumaon,  the 
day  wind  seemed  to  commence  in  the  south-east  quarter  about  9  A.  M., 
and  gradually  to  shift  round  with  the  sun  as  the  day  advanced, 
ending  in  the  south-west  quarter  about  9  P.  M.  On  several  occa¬ 
sions  in  these  localities  I  also  noticed  the  wind  blowing  faintly  from 
the  north  early  in  the  morning.  •••••••••• 

u  The  calm  nights  of  the  table-land  and  the  higher  mountains 
would  (aooording  to  the  theory  above  stated)  be  a  consequence  of  their 
position  in  the  centre  of  the  mountain  area,  where  the  down  current 
would  originate,  and  therefore  have  the  least  foroe,  though  it  be  still 
felt  in  the  faint  northerly  winds  that  are  often  observed  near  the 
Indian  watershed. 

“  The  violent  night  winds  from  the  gorges  by  which  the  principal 
rivers  leave  the  mountains  would  not  appear  to  be  altogether  due 
to  the  some  cause  which  produces  the  ordinary  down  winds,  but  to 
the  accumulation  of  cold  air  in  the  deeper  valleys  to  which  I  have 
before  alluded.  The  air  collected  in  these  aerial  lakes,  as  they  may 
be  called,  having  no  means  of  escape  but  the  openings  through  which 
the  drainage  is  carried  off,  pours  from  them  in  a  current  the  velo¬ 
city  of  which  will  be  dependent  on  the  depth  and  area  of  the 
mountain  basin  from  which  it  flows.” 

General  Cunningham  also  states  that  in  Lad&k  and  Spiti  the 
southerly  or  south-westerly  day  wind  usually  begins  about  9  a.  m., 
the  wind  blowing  faintly  from  the  north  about  midnight  and  from 
the  north-east  in  the  early  morning. 

The  day  and  night  winds  are  probably  strongest  about  4  p.  m. 
and  4  A.  M.,  and  the  pressure  and  temperature  observations  made  at 
these  hours  on  the  plains  and  at  the  hill  stations  indicate  clearly 
enough  that  the  direction  of  the  baric  gradient  is  front  the  plains 
towards  the  mountains  in  the  afternoons,  and  from  the  mountains 
towards  the  plains  in  the  mornings.  When  the  pressures  of  Roorkee 
and  Bareilly  at  4  A.  M.  are  reduced  to  the  level  of  Chakr&ta  and 
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R&nikhet  respectively,  and  are  corrected  for  any  residual  gradient 
to  or  from  the  mountains  discovered  by  similarly  reducing  the  mean 
pressures  to  the  level  of  the  hill  stations,  it  is  found  that  there  is  a 
pressure  difference  of  *077*  at  Chakrita  and  *055*  at  R&nikhet, 
sending  a  wind  towards  the  plains.  At  4  p.  M.  the  gradient  is 
towards  the  hills,  and  is  equal  to  -062*  at  an  elevation  of  7,000  feet 
between  Roorkee  and  Chakrita  ;  while  between  Bareilly  and  Rini- 
kliet  it  is  equal  to  *045*  on  the  average  of  the  year.  On  the  southern 
border  of  the  mountain  zone  the  gradient  causing  the  down  wind 
at  night  is  therefore  rather  greater  than  that  which  causes  the  up 
wind  during  the  day. 

When  the  pressures  of  Roorkee  at  4  A.  M.  and  4  P.  M.  are  reduced 
to  the  level  of  Leb,  a  station  beyond  the  Indian  watershed,  the 
gradients  are  found  to  be  *083*  in  the  morning  and  *182*  in  the 
afternoon.  The  pressure  difference  causing  the  day  wind  at  great 
elevations  thus  appears  to  be  nearly  six  times  as  great  as  that  which 
causes  the  night  wind  ;  but  this  relation  is  much  exaggerated,  no 
doubt,  by  the  peculiar  form  of  the  pressure  variation  at  Leh,  which 
cannot  be  taken  as  a  typical  mountain  station.  This  peculiar  vari¬ 
ation  is  doubtless  due  to  the  position  of  Leh  in  a  narrow  valley 
between  two  parallel  mountain  ranges.  In  the  daytime  the  air  of 
the  valley  expands  and  flows  towards  the  mountains,  and  at  night 
it  again  accumulates  over  the  valley.  In  this  way  the  nocturnal 
barometric  tide  is  completely  obliterated,  and  the  afternoon  fall  of 
the  barometer  is  rendered  muoh  greater  than  it  would  be  on  an  open 
plain  at  the  same  altitude. 

In  April,  May,  and  June  the  afternoon  winds  of  the  mountains 
blow  with  greatest  violence,  because  in  these  months  the  range  of 
temperature  both  on  the  plains  and  among  the  mountains  is  great¬ 
est.  In  these  three  months  we  find  the  afternoon  fall  of  the 
barometer  on  the  plains  at  a  maximum,  while  at  the  hill  stations  it 
is  less  than  in  the  cold  weather.  The  nocturnal  inequality  of  press¬ 
ure  is  then  at  a  minimum  on  the  plains  and  valleys  and  at  a  maxi¬ 
mum  on  the  hills. 

The  annnal  variation  of  pressure  differs  from  the  diurnal  in  that 
no  part,  or  an  exceedingly  minute  part,  of  it  is  due  to  direct  inorease 
or  decrease  of  elastic  force  accompanying  gain  or  loss  of  heat.  The 
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rise  of  tempera  tore  in  the  first  half  of  the  year  and  the  fall  in  the 
latter  half  are  accomplished  so  slowly  that  the  increase  or  decneeee 
of  elastic  force  cannot  accumulate,  but  is  lost  in  expansion  or  con¬ 
traction.  The  annual  variation  is  thus  almost  entirely  a  secondary 
effect  due  to  the  movement  of  air  both  vertically  and  horizontally. 
When  the  temperature  of  the  air  over  India  changes  the  air  expands 
or  contracts,  and  the  hypothetical  surfaces  of  equal  pressure  widen 
out  or  come  closer  together  than  they  were  before  ;  and  since  the 
annual  variation  of  temperature  over  the  south  of  India  is  very  small 
in  comparison  with  that  which  oocurs  over  the  northern  plain  and 
in  Central  Asia,  the  vertical  range  through  which  these  surfaces 
travel  in  the  course  of  a  year  will  be  greater  on  the  Himalaya  than 
under  the  equator.  In  the  cold  weather,  for  example,  the  planes  of 
30,  29,  28,  Ac.  inches  are  wider  apart  vertically  over  Ceylon  than 
in  Northern  India,  while  at  the  end  of  the  hot  and  in  the  rainy  season 
the  opposite  relation  obtains. 

If  there  were  no  lateral  movements  of  the  air  the  pressure  at  a 
station  on  the  plains  would  be  nearly  constant  all  the  year  round, 
while  at  the  hill  stations  it  would  be  least  in  winter  and 
greatest  in  summer,  because  in  the  latter  season  a  larger  fraction  of 
the  total  atmosphere  than  usual  would  be  elevated  above  the  place, 
while  in  the  winter  less  than  usual  would  lie  above  it.  In  winter, 
however,  the  planes  of  equal  pressure  in  the  upper  regions  of  the 
atmosphere  over  India  all  slope  towards  the  north,  and  down  this 
slope  winds  blow,  causing  an  accumulation  of  air  over  Northern 
India  which  renders  the  total  pressure  observed  on  the  plains  at 
that  season  greater  than  in  summer.  As  regards  mountain  stations, 
it  depends  entirely  on  the  height  of  the  place  whether  the  influx  of 
air  from  the  south  will  be  more  or  less  than  sufficient  to  compensate 
for  the  contraction  and  sinking  of  the  atmosphere  in  winter.  At 
all  the  hill  stations  in  Table  VI.  above  5,000  feet  elevation  there 
are  indications  of  a  winter  minimum  of  pressure,  though  this  is  not 
the  lowest  minimum  except  at  Leh,  the  most  elevated  station  of  all. 
There  the  pressure  is  least  in  the  beginning  of  February,  whereas  at 
all  the  other  stations,  as  on  the  plains,  it  is  least  in  June  and  July. 

During  the  cold  weather  winds  are  usually  blowing  out  from 
Northern  India  towards  the  south  along  the  surface  of  the  ground 
at  the  same  time  that  other  currents  are  blowing  northward  in  the 
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tipper  strata  ;  the  apparent  direction  being  modified  in  either  case 
by  the  rotation  of  the  earth  on  its  axis  and  by  friction  against  the 
ground  surface.  On  the  plain  of  the  Ganges  the  conformation  of 
the  surface  makes  the  lower  winds  have  a  north-westerly  direction. 

As  the  temperature  rises  the  air  over  India  expands  and  a  larger 
and  larger  proportion  of  the  total  atmosphere  is  lifted  above  the  level 
of  the  hill  stations.  In  consequence  of  this  the  barometer  at  first 
rises  at  the  higher  hill  stations  ;  and  it  simultaneously  sinks  over  the 
plains  and  the  lower  hills  owing  to  the  outward  movement  of  the  air. 
As  the  season  advances  more  and  more  air  is  removed  from  India  by 
the  strong  day  winds  which  blow  in  the  hot  weather  as  well  as  by 
the  winds  over  the  Indian  watershed  that  have  been  already  described, 
while  but  little  is  restored  by  the  feeble  night  winds  that  come  from 
the  opposite  quarters  ;  the  barometer  continues  to  fall  over  the  plains, 
and  the  rise  observed  at  the  hill  stations  in  spring  is  soon  also  chang¬ 
ed  to  a  fall,  except  at  Leh,  where  the  barometer  continues  rising 
until  May.  In  the  upper  half  of  the  atmosphere,  that  is,  above  the 
plane  of  15  inches  pressure,  the  summer  depression  of  the  barome¬ 
ter,  which  at  Leh  is  feebler  than  that  of  winter,  probably  disappears 
altogether,  and  the  barometer  stands  highest  in  the  hottest  season  as 
it  would  do  at  all  elevations  if  there  was  no  transfer  of  air  from  place 
to  place  by  lateral  currents  or  winds. 

When  the  temperature  of  Northern  India  is  at  its  maximum  in 
the  latter  half  of  June,  the  planes  of  equal  pressure  are  widest  apart, 
and  they  all  slope  towards  the  north  in  the  lower  half  of  the  atmos- 
phere.  Winds  consequently  blow  in  from  the  sea  towards  the  land 
in  the  lower  strata,  and  there  are  possibly  upper  currents  in  the  op¬ 
posite  direction,  though  the  existence  of  such  has  not  yet  been  estab¬ 
lished.  This  relation  continues  until  the  autumnal  equinox,  after 
which  the  temperature  falls  rapidly,  and  the  atmosphere  contracts 
and  sinks  so  as  to  reproduce  the.  conditions  characteristic  of  the  cold 
weather.  The  cooling  of  the  air  at  this  season,  like  the  heating  of  it 
in  spring,  produces  a  differential  effect  on  the  height  of  the  barome¬ 
ter  at  the  hill  stations,  which  again  have  a  maximum  of  pressure  in 
November. 

When  the  effects  of  the  two  actions  above  described — the  expan¬ 
sion  and  contraction-  of  the  atmosphere  vertically,  and  the  lateral 
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transference  of  air  by  winds— are  borne  in  mind,  some  curious  and  at 
first  sight  inexplicable  peculiarities  of  the  annual  variation  of  press¬ 
ure  become  intelligible.  For  example,  on  the  plains  the  barometer 
almost  invariably  staiids  higher  in  December  than  in  January, 
though  January  is  the  colder  month  of  the  two.  This  anomaly  at 
once  disappears  when  we  remember  that  the  total  pressure  of  the 
air  on  the  plains,  considered  statically,  is  made  up  of  two  parts — 
that  of  the  air  from  the  plains  up  to  the  hill  stations,  and  that  of 
the  air  lying  above  the  hill  stations.  The  latter  part  appears  from 
the  observations  of  Leh  to  be  greatest  in  the  first  fortnights 
of  May  and  November,  and  least  in  the  corresponding  parts  of 
February  and  August ;  and  if  the  monthly  means  for  any  station 
on  the  plains  or  lower  hills  be  subjected  to  harmonic  analysis,  the 
annual  variation  will  be  found  to  be  very  closely  represented  by  two 
harmonic  waves — one  of  annual  period,  reaching  its  maximum  at  the 
time  of  greatest  cold  in  the  beginning  of  January,  and  the  other  of 
six  months’  duration  nearly  coinciding  in  phase  with  the  pressure 
variation  at  Leh.  The  amplitude  of  the  first  of  these  undulations, 
which  is  as  much  as  six  tenths  of  an  inch  at  some  places  on  the 
plains,  rapidly  diminishes  as  we  ascend,  and  passing  through  a  zero 
value  at  about  10,000  feet  elevation,  re-appears  at  Leh  in  nearly 
the  opposite  phase,  the  minimum  falling  in  winter.  The  amplitude 
of  the  half-yearly  oscillation  increases  slightly  as  we  ascend,  but  it 
appears  to  vary  with  distance  from  the  plains  in  a  horizontal  direc¬ 
tion  father  than  with  height.  The  observed  pressure  on  the  plains, 
being  due  to  the  superposition  of  the  two  waves,  is  highest  in  a 
December — that  is,  between  the  dates  when  each  wave  separately 
attains  its  maximum. 

The  truth  of  this  theory  of  the  annual  change  of  pressure  may  be 
more  clearly  seen  from  Table  VIII.,  where  the  monthly  variations  of 
the  barometric  weights  of  three  successive  strata  of  the  lower  atmos¬ 
phere  from  their  annual  mean  values  are  compared  with  the  simul¬ 
taneous  variations  of  temperature.  The  last  double  column  gives 
the  variations  for  the  whole  thickness  of  the  atmosphere  from  the 
plains  up  to  11,500  feet  above  sea-level. 


VIII. — Annual  variation  of  pressure  and  temperature  in  the  lover  atmospheric  strata  over  the  Himdlay 


i  From  the  range  of  the  time  etetioae  Boorkee,  Chakrita,  end  Leh. 
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The  barometric  weight  of  each  stratum  and  of  the  whole  thick¬ 
ness — that  is,  the  difference  between  the  observed  pressures  at  the 
top  and  bottom — varies  inversely  with  the  temperature,  and  the  one 
variation  is  as  nearly  as  possible  proportional  to  the  other.  The  only 
exception  worth  noting  is  that  in  the  month  of  November  the  stati¬ 
cal  pressure  of  the  stratum  between  Chakrita  and  Leh  is  less  than 
it  should  be  according  to  the  temperature  figures.  This  anomaly, 
however,  would  probably  disappear  from  the  means  of  a  longer 
series  of  observations. 

The  annual  variation  of  the  wind  in  Northern  India  is  for  the 
most  part  such  as  should  accompany  the  pressuro  variations  above 
described,  according  to  the  usually  received  “  convection  current” 
theory  ;  but  there  is  one  important  feature  of  the  winds  of  the  plain 
that  has  not  yet  been  satisfactorily  explained — namely,  the  prevalence 
during  the  hot  weather  of  strong  north-westerly  winds  when  tho 
distribution  of  temperature  and  pressure  should,  by  the  theory  of 
convection  currents,  give  rise  to  winds  with  a  southerly  element. 
These  “  winds  of  elastic  expansion,”  as  they  have  been  called  by  Mr. 
Blanford,  actually  blow  sometimes  from  places  where  the  mean  press¬ 
ure  is  low  to  others  where  it  is  slightly  higher.  They  are  the 
strongest  winds  of  the  year  on  the  Indian  plain  ;  they  blow  only  in 
the  daytime,  and  since  there  is  no  compensating  current  of  any 
appreciable  strength  at  night,  they  are  probably  the  ohief  agency  in 
that  removal  of  air  from  Upper  India  which  causes  the  great 
summer  depression  of  the  barometer.  They  are  not  confined  to 
India,  but  are  equally  characteristic  of  Afghanistan  ;  and  Colonel 
Prejevalsky  encountered  winds  perfectly  similar  in  everything  except 
temperature  in  various  parts  of  the  Gobi  desert  and  on  the  Alashan 
plateau  north-east  of  Tibet.  On  the  southern  slope  of  the  Himalaya 
these  winds  are  sometimes  met  up  to  elevations  of  6,000  or  7,000 
feet,  and  when  they  blow  the  air  is  unusually  dry  and  full  of  dust. 
At  greater  elevations,  however,  they  are  either  not  felt  or  become 
undistinguishable  from  the  ordinary  up  currents  that  blow  during 
the  day. 


IX. — Mean  resultant  wind  direction s  at  places  in  the  Himdlaya. 


Place. 

January. 

| 

1 

March. 

April. 

£ 

S 

June. 

July. 

August. 

September. 

October. 

% 

I 

December. 

i 

K 

■s 

1 

3 

fc 

Bareilly 

M 

N.67°W. 

N.64°W. 

N.B6°W. 

N.66“W, 

£ 

GO 

SR 

N.85TS. 

S.66°E. 

8.64°E. 

N.Sl'E. 

N.62°W. 

N.64°W. 

N.66°W. 

9-12 

Boorkee 

•  •• 

N.71°W. 

N.B1°W. 

N.76°W. 1 

N.78°W. 

8.21°W. 

8  6°E. 

S.40°E. 

S.34°E. 

8. 

8.30°E. 

BJ8°E. 

N.74*W. 

10*13 

Delira 

8.72°W. 

S.67°W. 

S.79°W. 

S.74°W. 

S.68°W. 

S.66°W. 

8.67°W. 

S.66°W. 

N.61°W. 

N.64°W. 

N.78°W. 

N.89°W. 

9*10 

Dharmaila 

*•» 

8.71°W. 

S.73°W. 

8.80°W. 

8.69°W. 

S.59°W. 

8.66^. 

8. 71^. 

8.71°W. 

S.B7®W. 

S.66°W. 

S.B2°W. 

8.69°W. 

4-6 

Rinikhet 

•  •  • 

8.8l°W. 

8.64°W. 

S.67°W. 

8.63°W . 

S.63°W. 

8.76°W. 

6.77°W. 

S.72°W. 

S.61°W. 

S.63°W. 

S.66°W. 

8.60°W. 

7*10 

Naini  Til 

8.49°E. 

8.39°E. 

8. 

8.6  7°E. 

S-.49°E. 

8.40°E. 

8.41°E. 

8.44°E. 

8.44°E. 

8.41°E. 

8.38®E. 

8.4l°E. 

7 

Chalnita 

•  •  • 

8.69°W. 

8.19°E. 

8. 

B.59°W. 

8.65°W. 

8.74^. 

S.Bl'W. 

S.BS'W. 

B.BO'W. 

8.28*W. 

S.29°W. 

S.I8°W. 

6*10 

Leh 

•  •  • 

8.  8°W. 

B.irw. 

8.288W. 

8.22°W. 

8.40°W. 

8.52°W. 

S.BT’W. 

8.55*W. 

8.29®W. 

8.87*W. 

8.2rw. 

BA7°W. 

4 
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From  tho  preceding  table  it  is  seen  that  though  the  change  of 
the  prevailing  wind  from  north-west  to  east  or  soath-east  at  the 
commencement  of  the  rains  is  very  distinctly  marked  on  the  plains, 
no  such  change  takes  place  at  the  hill  stations.  Even  at  the  lowest 
of  these,  Dehra,  the  resultant  wind  varies  only  from  about  three 
points  north  to  the  same  distance  south  of  west.  At  all  the  higher 
stations  the  prevailing  direction  in  every  month  is  southerly  or 
sonth-westerly,  with  modifications  depending  on  the  form  of  the 
ground, — at  Naini  T&l,  for  instance,  the  winds  are  generally  south¬ 
easterly.  The  only  notable  variation  of  the  wind  direction  is  a 
deflection  towards  the  east  at  Chakrkta  (also  at  Simla,  Marri,  and 
other  stations  on  the  north-western  Himalaya)  at  the  time  when 
the  winter  snows  and  rains  are  heaviest.  The  cause  of  this  has 
not  yet  been  ascertained. 

The  wind  direction  at  the  hill  stations  changes  so  little  from 
month  to  month  because  the  winter  monsoon  is  of  no  great  vertical 
thickness,  while  that  of  the  summer  months  extends  to  a  much 
greater  elevation  than  the  highest  station  at  which  observations 
have  been  made.  When  northerly  or  north-westerly  winus  are 
blowing  on  the  plains,  the  return  current  from  the  south-west  is 
felt  on  the  mountains  at  all  elevations  above  the  first  few  thousand 
feet ;  and  when  southerly  winds  blow  over  the  plains,  the  return 
current,  if  it  exists  at  all,  lies  at  a  very  great  altitude.  The  exist¬ 
ence  of  this  return  current  from  the  north  during  the  summer 
monsoon  may  possibly  be  proved  by  cloud  observations.  Dr. 
Scully’s  observations  on  the  way  back  from  Yarkand  in  August, 
1875,  tell  neither  for  nor  against  it,  the  resultant  of  all  the  wind 
directions  observed  at  elevations  above  14,000  feet  being  due  west. 

In  the  next  table  the  vertical  thickness  of  each  monsoon  current 
on  the  Himalayan  slope  has  been  computed  approximately  from 
observations  made  at  pairs  of  hill  stations  in  the  north  and  south  of 
India.  The  northern  stations  are  Rookee  and  Chakrata,  and  the 
southern  ones,  Colombo  and  Newara  Eliya  in  Ceylon.  To  render 
the  figures  directly  comparable,  the  observed  pressures  at  the  hill 
stations  have  been  reduced  to  the  common  elevation  of  7,000  feet, 
and  those  of  the  lower  stations  to  sea-level,  as  was  done  by  Mr. 
Blanford  in  drawing  up  a  similar  table  in  the  Indian  MeUoroloffut’* 
Vade  Mecum ,  page  175. 
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X. —  Vertical  thickness  of  the  Monsoon  Currents. 
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November  ... 

28  888 

28-358 

%  !1 

80  021 

-•117 

24-45 

5,780 

a  J 

December  ... 

ks&mub 

80-078 

-•167 

24-89 

5,260 

1 

January 

ijfil 

Hilil 

29-915 

80-070 

—•165 

25-39 

1,690 

*  ( 

February  ... 

h  L  ! 

>  7i 

+  •119 

29-917 

29-994 

27-85 

2,650 

m  / 

June 

iSj 

+  -169 

29-856 

29-488 

+  •378 

17-96 

14,180 

1) 

July 

+  183 

29-874 

29-508 

+  -366 

16-81 

15,930 

1  j 

August 

28  344 

23-205 

+  -199 

29-879 

29-576 

17-80 

14,870 

GO  * 

September ... 

23-8591  23-270 

29*684 

\  +  213 

18-67 

13,140 

At  7,000  feet  elevation  the  pressure  gradient  in  both  seasons  is 
snch  as  to  send  a  current  from  south  to  north,  while  at  sea-level  it 
is  only  in  the  winter  season  that  the  wind  blows  from  north  to  south. 
The  neutral  plane  separating  the  lower  wind  current  from  the  sup¬ 
posed  upper  return  current  is  nearly  16,000  feet  above  the  sea  in 
the  height  of  the  rainy  season  ;  but  in  the  cold  weather,  especially 
in  January  and  February,  the  neutral  plane  is  below  the  level  of 
the  hill  sanitaria. 

The  heights  in  the  table  represent  only  the  approximate  mean 
positions  of  the  neutral  plane  for  the  several  months.  In  reality  its 
height  is  constantly  fluctuating,  and  thus  in  the  winter  season  it  often 
sinks  so  low  as  to  strike  the  Indian  plain  below  the  base  of  the  hills. 
A  moist  easterly  or  south-easterly  current  then  blows  for  several  days 
at  a  time  in  Upper  India,  bringing  the  winter  rains,  while  in  Southern 
India  the  wind  may  be  northerly.  The  prevailing  direction  of  the 
wind  on  the  plains  is,  however,  always  northerly  in  the  cold  weather, 
in  accordance  with  the  mean  position  of  the  neutral  plane. 

The  pressure  gradients  both  at  sea-level  and  at  7,000  feet  are  much 
greater  in  summer  than  in  winter.  In  the  latter  half  of  October  and 
the  beginning  of  November  there  is  hardly  any  gradient  either  way, 
and  at  that  time  feeble  winds  and  calms  prevail.  The  velocity  of  the 
wind  being  directly  proportional  to  the  baric  gradient  (except  perhaps 
in  the  case  of  anomalous  currents  like  the  u  winds  of  elastic  expansion  ” 
which  blow  down  the  valley  of  the  Ganges  in  the  hot  weather),  this 
velocity  should  be  greater  in  the  rainy  season  than  in  winter. 
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XI. — Monthly  mean  velocity  of  t bind  in  milee  per  diem. 


Station. 
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■s 

March. 

April. 

i 

June. 

1 

1 

◄ 

October. 

i 

1 

o 

fc 

n 
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Roorkee, 

55-8 

65-9 

67-3 

74*8 

91-9 

101-0 

18*3 

65-6 

68-8 

35-8 

31-3 

35-7 

63-5 

Bareilly, 

95-4 

95*1 

117-2 

134-5 

kimT) 

75-9 

71*6 

EE 

42-3 

51-6 

84-3 

Dehra  ... 

49-2 

67*6 

64-7 

640 

34-9 

29-6 

341 

42-6 

■Tjjn 

474 

47-3 

Rinikbet, 

719 

EE 

87*1 

131*3 

98-0 

LEH2J 

1291 

EESB 

136-4 

116-6 

99-6 

109-4 

ChakiAta, 

114*5 

114-6 

129-4 

135-8 

128*1 

88-6 

1161 

117-7 

Table  XI.  shows  that  on  the  plains  and  at  Bdnikhet  (for  which 
station  more  observations  are  required  to  get  a  good  average)  the 
wind  velocity  is  least  in  winter,  but  that  at  Chakrata  it  is  least  in 
the  rains.  At  the  hill  stations  the  winds  are  chiefly  of  the  diurnal 
kind,  and  are  feeblest  when  the  temperature  range  is  least — that 
is,  in  the  month  of  August. 

The  quantity  of  water  vapour  present  in  the  air  at  any  time  is  a 
. .  most  important  meteorological  condition.  It 

Humidity  and  cloud.  r  ° 

depends  on  the  temperature,  the  distance  from 
the  sea  or  other  evaporating  surface,  and  the  direction  of  the  wind. 
These  relations  are  very  distinctly  marked  on  the  North  Indian  plain, 
where  the  high  temperature  range  in  the  yearly  period  and  the  semi¬ 
annual  change  of  the  winds  combine  to  render  the  proportion  of 
vapour  in  the  air  during  July  and  August  nearly  three  times  as  great 
as  in  December  and  January.  A  high  temperature  cannot  of  course 
increase  the  quantity  of  vapour  in  the  air,  unless  it  be  in  a  region 
where  vapour  is  being  generated.  Accordingly  we  find  in  Table  XII. 
that  the  vapour  pressure  at  Roorkee,  on  the  drier  part  of  the  plain, 
hardly  varies  from  December  to  April,  though  as  soon  as  the  sea 
winds  set  in,  which  they  sometimes  do  in  the  middle  of  May,  the 
proportion  of  vapour  rapidly  increases.  At  Bareilly,  where  the 
surrounding  country  is  moister  and  better  wooded  than  at  Roorkee, 
there  is  a  slight  increase  of  vapour  in  the  hot-weather  months. 


Monthly  mean  tension  of  aqueous  vapour  at  places  in  the  Himalaya} 
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The  tensions  in  the  foregoing  table  have  been  computed  from 
observations  of  dry  and  wet  bulb  thermometers.  The  formula  used 
for  the  most  part  has  been  Apjohn’s  ;  but  all  the  figures  for  Leh  and 
Musooree,  and  those  for  the  last  four  years  at  the  other  stations,  have 
been  computed  by  means  of  certain  tables  based  on  August's  formula. 

On  the  southern  slope  of  the  mountains  the  annual  variation  of 
vapour  tension  is  similar  to  that  which  obtains  on  the  plains,  though 
because  of  the  considerable  evaporation  from  the  forest-covered 
slopes,  and  the  occasional  showers  of  rain  which  fall,  the  increase  of 
vapour  during  the  hot  weather  goes  on  much  more  uniformly  than  on 
the  plains.  At  Leh,  where  hardly  any  precipitation  occurs  at  any  time 
of  the  year,  bnt  in  the  neighbourhood  of  which  there  is  some  cultivated 
land  irrigated  from  the  hill  streams,  the  annual  variation  of  vapour 
tension  is  determined  almost  entirely  by  the  temperature.  In  the 
valley  of  Yirkand  the  quantity  of  vapour  in  the  air  is  similarly 
determined  by  the  temperature  and  the  extent  of  irrigation. 

In  the  mountains  the  mean  vapour  tension  decreases  very  rapidly 
with  the  height,  on  account  of  the  rapid  decrease  of  temperature  as 
we  ascend.  If  Dalton’s  law,  that  in  a  mixture  of  gases  or  vapours 
the  pressure  of  each  is  the  same  as  if  it  filled  the  whole  space  alone, 
were  applicable  to  the  atmosphere,  as  iff  sometimes  supposed  even 
yet,  then  the  pressure  or  tension  of  vapour  observed  on  the  plains 
ought  to  be  reduced  one-half  on  ascending  through  29,000  feet; 
but  it  is  fonnd  by  observation  that  a  vapour  pressure  equal  to  half 
that  observed  on  the  plains  is  attained  at  an  elevation  of  7,000  or 
8,000  feet.  This  was  pointed  out  by  General  Strachey  in  the  Pro¬ 
ceeding*  of  the  Royal  Society  for  March,  1861,  where  he  has  shown 
that  the  observations  of  Mr.  Welsh  in  balloon  ascents,  those  of  Dr. 
Hooker  in  Sikkim,  and  his  own  observations  in  Kumaon  (most  of 
which  are  included  in  Table  XIL),  make  it  perfectly  certain  that  the 
proportion  of  water  vapour  which  exists  at  any  given  elevation  is 
determined,  not  by  Dalton’s  law,  but  simply  by  the  temperature. 
The  vapour  raised  from  the  earth’s  surface  is  constantly  diffusing 
upwards,  and  would  go  on  doing  so  until  it  attained  the  state  of 
equilibrium  represented  by  Dalton’s  law ;  hut  the  temperature  falls 
so  rapidly  as  the  height  increases  that  saturation  point  is  reached  and 
the  vapour  is  partially  condensed  into  cloud  or  rain  long  before  the 
barometric  equilibrium  is  attained. 
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In  the  third  column  of  Table  XIII.  the  figures  given  in  the  previous 
table  have  been  compared  in  a  manner  suggested  by  Strachey.  The 
tension  of  vapour  at  sea-level  under  Kumaon  and  GarhwAl  has  been 
computed  for  each  month,  by  multiplying  the  mean  of  the  observed 
tensions  at  Roorkee  and  Bareilly  into  the  ratio  between  the  tension  of 
saturated  vapour  at  the  sea-level  temperature  and  that  of  saturated 
vapour  at  the  temperature  of  the  plain ;  that  is  to  say,  the  temperature 
is  supposed  to  be  corrected  for  elevation  above  the  sea  while  the  degree 
of  saturation  remains  constant.  The  figures  in  Table  XII.  have  then 
been  divided  by  the  corresponding  tensions  at  sea-level,  and  the  average 
of  the  fractions  for  all  the  months  has  been  calculated  for  each  elevation. 
Finally,  from  these  results  the  ratio  of  the  tensions  at  each  even  thou¬ 


sand  feet  above  the  sea  has  been  found  by  interpolation.  The  second 
column  of  the  table  gives  the  results  of  Sir  Joseph  Hooker's  observar- 
tions  in  Sikkim  compared  with  those  taken  at  the  meteorological  obser¬ 
vatory  of  Gw&lparanear  the  foot  of  the  hills,  and  the  fourth  column  has 
been  computed  from  the  observations  in  General  Cunningham’s  Laddk 
and  those  taken  by  Dr  ‘Scully  on  the  way  back  from  Y4rkand  in  1875. 
The  latter  have  been  published  in  the  Indian  Meteorological  Metnoit's, 
No.  VIII.  The  base  station  for  the  Kashmir  group  is  Rfkwal  Pindi.  The 
figures  opposite  7,000  feet  in  the  second  and  fourth  columns  are  derived 
from  the  monthly  means  of  the  Darjiling  and  Marri  observatories. 


XIII. — Proportions  of  vapour  tension  at  various  elevations  in  the 

Himdlaya. 


Height.  Sikkim.  Kumaon. 


Sea-level  ... 
1,000  feet .. 
2,000  „  ... 
3,000  „  ... 
4,000  „  ... 

6,000  „  h. 

6,000  I,  ... 

7,000  n  ,„ 

8.000  . 

9,000  „  ... 
10,000  „  ... 

11,000  . 

12,000  „  ... 
13,000  „  _ 
14,000  „  ... 
16,000  „  ... 
16,000  „  ... 
17,000  ,,  ,M 
18,000  .,  ... 
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The  mean  of  all  three  sets  of  obserrntions  probably  represents 
very  olosely  the  actual  diminution  of  vapour  pressure  on  ascending 
in  the  Himalaya.  It  decreases  with  more  regularity  than  either  the 
Kumaon  or  Kashmir  series  of  observations  alone,  and  it  agrees  very 
closely  with  the  series  for  Sikkim,  where  the  relative  humidity,  or 
percentage  of  saturation,  varies  much  less  than  in  the  western 
Him&laya.  The  last  column  of  the  table  but  me  gives  a  series  of 
ratios  calculated  on  the  assumption  that  the  degree  of  humidity  is 
the  same  at  all  elevations,  and  that  the  temperature  of  the  southern 
slope  of  lhe  Himalaya  decreases  at  the  mean  rate  above  found — one 
degree  in  361  feet.  This  series  agrees  very  closely  with  the  average 
of  the  results  given  by  observation  ;  though  from  2,000  to  10,000  feet 
the  calculated  ratios  are  all  considerably  less  than  those  observed  in 
Kumaon.  During  the  hot-weather  months  the  degree  of  saturation 
on  the  plains  below  Kumaon  falls  exceedingly  low,  while  on  the  hills, 
as  has  already  been  stated,  the  air  remains  much  moister  ;  at  Dehra, 
for  example,  the  vapour  pressure  in  March,  April,  May,  and  June  is 
greater  than  at  Roorkee  owing  to  local  evaporation.  Thus  on  the 
average  of  the  year  the  relative  humidity  of  the  air  in  the  Kumaon 
hills  is  considerably  greater  than  over  the  plain.  On  the  other  hand; 
the  observed  ratios  from  14,000  feet  upwards  are '  less  than  those 
given  by  calculation,  because  most  of  the  observations  at  these 
altitudes  were  made  at  places  lying  behind  the  snowy  range. 

In  the  last  column  are  giyen  the  ratios  calculated  by  the  log¬ 
arithmic  formula,  log  p  —  log  P—  -L.,  where  h  is  expressed  in  feet. 
Dr.  Julius  Hann,  in  an  article  in  the  Austrian  Meteorological  Society’s 
Journal  for  1874,  page  193,  has  deduced  from  all  the  available  obser¬ 
vations  on  mountains  and  in  balloons  a  similar  formula  in  which  the 
numerical  constant  is  6,517  metres,  or  21,382  feet.  On  the  assump¬ 
tion  that  this  formula  holds  good  to  some  distance  beyond  the  limits 
of  observation,  we  find  that  an  elevation  of  23,000  feet,  or  about  the 
average  heigh}  of  the  snowy  peaks,  the  quantity  of  vapour  in  the 
air  is  only  one-tenth  of  the  quantity  at  sea-level.  The  extreme 
dryness  of  Tibet  and  Ladik  is  thus  easily  accounted  for. 

The  logarithmic  formula  has  the  advantage  of  enabling  us  to 
calculate  approximately  the  total  quantity  of  vapour  in  the  air 
at  any  time,  by  an  application  of  the  integral  calculus.  Using 
the  generally  received  values  for  the  density  of  water  vapour  and  its 
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co-efficient  of  excision  with  hut,  and  extending  the  integration  to 
an  infinite  height  above  the  ground,  it  ia  found  that  the  depth  of 
water  that  would  be  formed  by  the  complete  condensation  of  the 
vapour  over  a  given  area  >f  almost  exactly  three  times  the  height  of 
the  mercurial  column  which  measures  the  pressure  of  the  vapour  at 
the  bottom.  In  the  rainy  season  for  example,  when  the  pressure 
of  vapour  over  the  Indian  plain  is  equal  to  about  an  inch  of 
msscury,  the  complete  precipitation  of  the  vapour  would  yield  only 
three  inches  of  rain,  that  is,  less  than  the  quantity  which  sometimes 
falls  in  two  or  three  hours.  A  continuous  downpour  amounting  to 
fifteen  or  twenty  inches,  such  as  frequently  occurs  in  India,  must 
be  fed  by  a  powerful  indraught  of  moist  air^ 

The  relative  humidity  of  the  air  is  probably  greater  at  all  eleva¬ 
tions  on  the  Himalayan  slope  than  either  on  the  plains  or  on  the 
Tibetan  plateau  beyond  the  Indian  watershed ;  and  it  is  doubtless 
greater  on  forest-clad  slopes  and  valleys  than  on  steep  and  bare 
mountain  sides.  On  a  high  ridge,  too,  which  intercepts  and  deflects 
upwards  the  prevailing  south-west  winds,  thereby  cooling  them  and 
partially  condensing  their  vapour,  the  degree  of  saturation  is 
greater  than  on  the  lower  ridges  or  valleys  behind  it ;  for  the  air 
in  sinking  after  crossing  the  high  ridge  is  warmed  and  rendered 
capable  of  absorbing  more  moisture  than  it  has  been  able  to  retain 
in  crossing  the  ridge.  Thus  Naini  T&l,  independently  of  the  influ¬ 
ence  of  the  lake,  is  always  much  inoister  than  Ranikhet  or  the 
notoriously  dry  and  bare  station  of  Aimorn.  The  registers  of 
the  meteorological  observatories  do  not,  however,  illustrate  this 
very  well ;  for  at  several  of  them  observations  have  ouly  been 
taken  in  the  daytime,  when  the  relative  humidity  is  below  the  mean  ; 
and  the  humidities  recorded  at  the  old  observatory  of  Naiui  Tal  are 
quite  untrustworthy  and  in  many  cases  impossible.  At  Bareilly, 
Roorkee,  Ranikhet,  and  Chakrata  observations  were  taken  both 
night  and  day  for  some  years,  at  the  hours  of  ten  and  four.  If  the 
means  of  the  four  observations  at  these  hours  he  adopted  as  daily 
means,  Chakrata  appears  to  be  the  most  humid  of  the  four  stations,  and 
Roorkee  and  llanikhet  the  driest,  though  the  difference  between 
Chakrata  and  Roorkee  or  Ranikhet  is  less  than  might  be  anticipa¬ 
ted.  The  humidities  of  the  other  places  in  Table  XIV.  have  been 
calculated  approximately  from  the  monthly  means  of  temperature 
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and  vapour  tension.  The  figures  for  Leh  in  the  winter  months  are 
doubtful ;  the  psychrometer  generally  giving  unreliable  results  when 
the  temperature  falls  mnoh  below  freezing. 

XIV. — Approximate  mean  humidities  of  places  in  the  Himalaya. 
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The  relative  humidity  of  the  air  at  all  elevations  up  to  11,500  feet 
is  subject  to  a  double  annual  variation,  one  maximum  occurring  at  the 
time  of  greatest  cold,  and  the  other  in  the  middle  of  the  rainy  season. 
At  Leh  the  summer  maximum  is  very  faintly  marked,  nine-tenths  of 
the  vapour  brought  by  the  south-west  monsoon  being  cut  off  before 
reaching  the  station,  and  at  Dharms&la,  north  of  the  Pnnjub,  the  air 
appears  to  be  slightly  more  humid  in  winter  than  in  summer.  At  all  the 
other  stations  the  maximum  degree  of  humidity  is  reached  in  August 

In  April  and  November  the  air  is  dry,  especially  in  the  former 
month,  when,  during  hot  winds  from  the  north-west,  the  percent¬ 
age  of  saturation  over  the  plains  often  falls  as  low  as  5  or  6.  In 
the  hills,  at  Almora  and  Ranikhet,  the  humidity  of  the  air  frequently 
sinks  to  25  per  cent.,  but  is  seldom  less  than  20  per  cent  The 
month  of  November  and  the  beginning  of  December  appear  to  be 
quite  as  dry  as  April  at  the  higher  hill  stations,  where  these  months 
are  rainless,  while  showers  sometimes  fall  in  April ;  but  on  the 
plains,  because  of  the  low  temperature  of  November  and  the  mois¬ 
ture  left  in  the  ground  by  the  summer  rains,  the  air  is  still  compa¬ 
ratively  moist.  In  the  cold  weather  the  Sub-Him&layan  stations  are 
more  humid  than  the  hill  stations  on  the  average  of  the  twenty- 
four  hours,  probably  because  the  air,  which  is  cooled  and  has  its 
relative  humidity  increased  by  radiation  during  the  night,  drains  away 
from  the  hills  and  collects  over  the  plain.  At  this  season  the  air  at  the 
hill  stations  appears  to  be  drier  in  the  mornings  than  in  the  evenings. 
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The  humidity  of  the  upper  regions  of  the  atmosphere,  as 
indicated  by  clouds,  is  always  greater  in  the  daytime  than  at  night 
On  the  outer  slope  cf  the  Himilayan  chain  the  variation  is  doubtless 
quite  as  distinctly  seen  as  anywhere  else  in  the  world,  but  it  has 
not  been  recorded  in  the  observatory  registers,  where  only  the 
amounts  of  cloud  seen  at  10  a.m.  and  4  p.n.  have  been  entered.  The 
variation  is,  however,  probably  very  similar  to  that  which  occurs 
over  the  plains,  where  the  sky  is  most  serene  about  10  p.m.  and 
most  cloudy  at  the  hottest  time  of  the  day,  when  the  upward  con¬ 
vection  currents  are  strongest.  In  Table  XV.  the  figures  represent 
the  means  of  the  10  a.  m.  and  4  p.  m.  observations,  and  they  are 
therefore  a  little  above  the  true  mean  for  the  day. 


XV. — Average  proportion  of  cloudy  sky  in  tenths  of  the  expanse. 
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The  annual  variation  of  cloud  is  similar  to  that  of  the  relative 
humidity  of  the  air  near  the  ground.  It  has  two  maxima,  in  the 
cold  weather  and  the  rainy  season,  and  two  minima,  in  April  or  May 
and  in  November.  April  is  cloudier  than  November,  probably  be¬ 
cause  the  upward  movement  of  the  air  during  the  day  then  prevails 
over  the  downward  movement  at  night,  while  in  November  the  preva¬ 
lent  movement  is  downward.  In  this  way  the  air  in  the  upper 
strata  is  dynamically  cooled  in  the  hot-weather  months  and  dyna¬ 
mically  heated  in  November.  The  variation  of  humidify  at  the  hill 
stations  is  intermediate  in  character  between  that  observed  on  the 
plain  and  the  variation  in  the  cloudi-bearing  strata  of  the  atmosphere. 

No  direct  observations  of  the  heights  of  clouds  above  the  groand 
have  been  made  in  the  Himalaya.  The  ordinary  clouds  of  the 
rainy  season  that  look  like  broken  cumulus  from  below  are  often 
not  more  than  5,000  or  6,000  feet  above  sea-level,  hill  stations 
like  Naini  Til  and  Mussooree  being  frequently  enveloped  in  them 
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for  days.  They  sometimes  even  extend  down  to  the  level  of  the 
plains,  the  whole  mass  of  the  mountains  up  to  the  snows  being  then 
shrouded  in  fog.  From  the  vapour  tensions  given  in  Table  XIII., 
and  the  temperature  decrements  in  Table  V.,  it  is  possible  to  calculate 
approximately  the  average  height  at  which  a  mass  of  air  rising  up 
from  the  plain  would  reach  the  dew-point  and  begin  to  form  cloud. 
In  January  this  height  is  a  little  over  4,000  feet  above  the  plain,  or 
about  5,000  feet  above  sea-level.  In  April  and  May  the  height  above 
the  plain  is  8,000  feet,  and  at  this  time  of  the  year  it  is  rare  to  find 
clouds  resting  on  the  outer  ridges  of  the  Himalaya,  though  great 
banks  of  them  ore  formed  every  day  along  the  southern  face  of  the 
snowy  range.  In  the  rainy  season,  that  is,  between  the  middle  of 
June  and  the  end  of  September,  the  average  height  at  which 
clouds  would  commence  to  be  formed  in  a  rising  column  of  air 
is  8,100  feet  above  the  plain  or  about  8,900  above  sea-level. 
This  probably  coincides  very  nearly  with  the  zone  of  greatest 
rainfall  on  the  mountains.  In  August,  when  the  air  is  most  humid 
and  rainfall  most  frequent,  the  average  lower  limit  of  cloud  is 
probably  about  8,200  feet  above  the  sea. 

Regarding  the  upper  limit  of  cloud  nothing  is  known.  The 
light  feathery  ice-cloud  called  cirrus,  seen  above  the  plains  of  Tibet 
and  the  passes  over  the  Indian  watershed,  appears  quite  as  high  as 
when  viewed  from  the  Indian  plain.  It  is  probably  formed  at  all 
elevations  to  which  water  vapour  extends,  though  what  the  upper 
limit  of  vapour  is  we  do  not  know.  If  we  assume  the  cirrus  clouds 
over  the  Tibetan  plateau  to  be  twice  as  high  as  the  plateau  itself, 
say  30,000  feet  above  sea-level,  the  quantity  of  vapour  in  the  air 
would  be  only  one-twentieth  of  that  observed  on  the  plains  of  India, 
but  it  would  probably  be  quite  sufficient  to  form  light  clouds. 


The  distribution  of  rain  both  od  the  plains  and  on  the  mountains 

has  already  been  described  in  a  general  way. 
Rain  and  snow.  ° 

The  plains  of  Northern  India,  between  the 

mountains  and  the  Jumna  river,  or  a  line  drawn  north-westward  from 

Delhi  beyond  the  river,  may  be  divided  into  roughly  parallel  zones  of 

equalrainfall,  that  which  receives  the  greatest  amount  of  precipitation 

lying  nearest  to  the  Himalaya.  The  breadth  of  each  of  these  zones 

gradually  diminishes  towards  the  north-west  and  widens  out  in  the 

direction  of  Bengal,  because,  the  prevailing  wind  of  the  rainy  season 
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being  easterly  over  the  plain,  the  supply  of  vapour  gradually  dimi¬ 
nishes  and  the  rains  become  lighter  as  we  pass  from  east  to  west.  In 
Table  XVI.,  the  average  monthly  rainfalls  of  15  places  on  the  plains 
near  the  base  of  the  hills  of  Kumaon,  Garhwil,  and  Dehra  Diin,  are 
given.  The  first  group  of  stations  is  at  an  average  distance  of  20  to  30 
miles  from  the  base  of  the  hills,  and  the  distance  of  the  other  group 
is  under  20  miles.  In  both  groups  the  stations  are  arranged  in 
order  from  east  to  west.  The  table  might  be  extended  indefinitely 
in  both  these  directions  as  well  as  southwards,  but  little  would  be 
gained  by  doing  so,  since  the  distribution  of  rain  above  described  is 
seen  clearly  enough  from  the  figures  as  they  stand. 

The  average  rainfall  of  the  line  of  stations  at  a  distance  exceeding 
twenty  miles  from  the  Himilaya  is  40*1  inches,  and  that  of  the 
stations  at  a  distance  less  than  twenty  miles  is  40*6  inches.  In  each 
group  the  total  rainfall  gradually  diminishes  in  passing  from  the 
extreme  east  of  Rohilkhand  to  the  neighbourhood  of  the  Ganges, 
where  it  increases  suddenly  and  again  gradually  shades  off'  to  the 
westward.  The  mean  wind  directions  for  the  rainy  season  at  Roor- 
kee,  Meerut,  and  Delhi  indicate  that  there  is  frequently  a  sort  of 
eddy  formed  at  that  season  near  the  upper  course  of  the  Ganges, 
probably  by  the  meeting  of  the  south-east  winds  of  the  plain  with 
south-west  winds  from  the  Arabian  Sea  that  have  been  deflected 
northward  by  the  Aravali  hills  in  RAjputkna,  and  this  may  be  the 
cause  of  the  increased  rainfall  that  is  observed. 

On  the  mountains  the  rainfall  varies  rapidly  with  height,  and 
its  quantity  is  to  a  very  great  extent  dependent  on  the  situation 
of  the  place  to  the  windward  or  leeward  of  high  ridges  and  peaks. 
At  fairly  exposed  stations  of  nearly  equal  altitudes  there  is  a  gradual 
diminution  of  the  annual  rainfall  on  passing  from  west  to  east,  and 
between  the  Ganges  and  Jumna  there  is  a  slight  increase  perfectly 
comparable  to  that  which  occurs  on  the  plain  in  the  districts  of  Bijnor 
and  Sahdranpur.  Thus  the  annual  rainfall  of  Darjiling  is  120  inches, 
that  of  Naini  Tal  91  inches,  that  of  Mussooree  95  inches,  and  that  of 
Chakrata,  Simla,  and  Marri  62,  68,  and  58  inches  respectively. 

The  next  table  gives  the  average  monthly  and  annual  raiufall  of 
twenty  places  on  the  Himalayan  slope,  classified  into  three  groups 
according  to  their  positions  near  the  foot  of  the  slope,  on  the  outer 
high  ranges  or  on  the  inner  ranges  and  valleys. 

32 


XVI.— Rainfall  -of  stations  on  the  plaint  near  the  bate  of  the  Himdlaya. 


*50 


RIMXlaTAN  DISTRICT* 


'U«i  j 

jvqaintf  | 

^  fl  8 

rt  •?  ?  T  <*  •? 

<e  <o  ^  ^  !£ 

.  *»  !2  *•*“*»►•  r»| 

*:  7  5  ”?  7  :  7  «? 
'•Sg'SJSSJS* 

— 

•jtoa 

■1  O  f  *  ® 

•  •  >  •  •  •  • 
a»  »o  2  i  i 

♦  f  ?  ®  ?  880 

0  3  8  3  3  4*?  8  5 

U»q  1 

-auaaa  | 

.  S'  5  8  3  3  ?  K 

6600000 

60000066 

uaq 

-EU9AO£J 

C4  fi  ss  •  ^ 

'  S  6  *6  6  6  6 

•  •••«.,  ® 
. O 

*J9qOJOO 

^4  <0  Oft  CO  00  Q  ^ 

_  10  «— i  *3  W  p  at 

'^i.66006 

8«S3S;33?? 

Wr-  —  06666 

U9q 

-me;dag 

N  16  H  H  O)  flO  h 

»S  w  «  ?  ?  ?  »p 

ao  <0  » 0  ft©  eo  eo  ■*< 

OC^Omo^eoio 

ggAU9inibiat>« 

•jsaEny 

c>  O)  1-t  «"4  «C  *”  ® 

x  s  ID  »  h  N  S 

1— 1  *-*  O  ao  O  ao 

^ 

O»O0t«C4i-<0 
oo9«^-ap<p— 10 

■a  e«  m  im ■  eo  *h  in 

^  ^  ^  ^  ^ 

•i[nf 

'f  c*  «  ►-  «-•  e*  ws 

t  <j>  tp  O  -i*  00  »  0 

6  6  0  n 

^  f-*  ^  «-*  ^ 

?  T  ?  9  T  ^  ?  9 

p  co  *h  a?  w  fo  c* 

•»anp 

<M  O  *0  ^  C0  CD  00 

^  00  w  ®  ®  ®  7  H 

0  *Vs  0  4  n  -t  ^ 

0  ^  •<>  <n  en  •■¥  m 

9  c»^-omoo® 

6  6  6  6  -f  6  •» 

iBW 

as  >*:  co  0  co  oi  co 
^WClO^aXO 
^  f— t  O  O  O  ^ 

ot  >0  0  ca  is  0  m  -4 

*, 

Oi— I'-'p-lOO'— 1>-| 

[u«Iv 

ao  0  -*  *-•  <m  00 

^  N  C*  »0  »0  00  ^  p 

OOOOOOO 

O^C<lCftao^aoc0 
eo  cp  ^  10  ^5  t-  « 

00000000 

10  cc  00  0  O  0  •-« 

«.  iq  0  ***  ao  0*  0  p 

*■  •  •  •  «  •  •  • 

0  0  0  0  *-»  »— »  ^ 

35  O  OS  ■»f  1-1  04  >;» 

•■3  'tt  00  t~  ao  9  O 

66666600 

'Xiviuqaj 

0  0  to  e*  0  *-•  ao 

*  t  •  •  •  •  •  • 

r*  »-*  w*  1— 1  P—  1—1 

o«c<eo>ii««w 
O  »t<  >p  a°  h-  O  O 

1  t—l  w*  '"I 

‘Xnnmf 

ao  e»  *0  ^  *-<  «h 

_  en  r-  •©  —  w  -9<  ■* 

S  a  «  *  •  ^  *  4 

^4  f-H  »“*  *■* 

WAfH^Srt^OI 

PoPPoP'-^'*' 

1  A  M 

«  2  I 

’  ?.s 

3  8  8  S  8  8  8 

<e  (0  l>  ao  ao  A  ao 

§«8o®S88 

C0^0t^^fr*OOOOW 

- - - 

I 


I 

1  i 


1 

a  I 


S  5 

a 


111 


I 


.J3 

P 


XVII. — Rainfall  on  the  Himdlayan  eh 


OF  THE  NOBTHrWESTEBN  PEO VINCES. 


251 


vnl 

jo  joqonjg 

53S*S§S2 

^  PH  09  H 

00  CO 

i- 

82 
.4- 10 

«  r-» 

nn  so^  s 

^  h  n  h  to  m  os 

««0«20>©^ 

^  ^  rt  w  « 

|  % 

SltJSSSSSa 

S3 

ass 
•  *  • 
«NI« 
at  te  ao 

:?sss&3fsT 

83S3 2»- 

uoquiaoaQ 

|  * 

82822838 

o©oi6oo© 

?9 

^  Oft 

~  <a  ■= 

O  «  ft 

NOOdONO 

O  ®  ®  ^  t"«  b>»  • 

•  ••»•!  • 

000^00  • 

*J0qnuaoj{ 

ft 

i  if!  :I  .1 

■o 

M 

b  : 

•  «5  00 

Prj 
©  ©  © 

os  «  O  Cft 

1  O  Cft  o  • 

*  -6666  • 

Jaqojao 

-  % 

«ene«oieM9> 

5rrf 

*"*r*^H^H©©©© 

ss 

M  O 

r-  O  © 

- - 

-o  oc  05  ao  ^  co 
-pwoN®  J  : 

Oft  d-t  6  6  O  O  • 

M3qtu»j«Iag 

|  ft 

Ot  —  ©  ©«'*.©■* 

S  ie  0  (•  fl  n  K  A 

xbustfaaooo 

•-> 

?? 
o  as 

*-n  pP 

t  J® 
to  o>  © 

cft  e  s  ic  os  m 

U}0  ONO 

«*•*■«*•  *b  «b  at  o 

q»n3ny 

% 

cct«9)apg^«H 

i  6  i  oo  «  «  i 
— »  ww« 

£S 

S3 

eJ  53  al 
d-  i  & 

to  «-n  05 

®  N  H  H  IQ  kQ  H 

vrTT^9t* 
os  do  Cft  ao  o 

p*  pp  p*1 

*^Inf 

ft 

a?w«SaoSSS 

i  O  if  'ic*  i'o 

O  CO 
CO  -H 
•  • 

't  N 
Oft  CO 

U3«h 

05  Cft  ^ 

•  • 
CIS® 

cft  ~  eft 

9  >h  ao  9  t»  at  eft 
d*  05  OS  05  05  00  da 

P^  pH  PH  PP 

*auuf 

s 

®rHQC«{CNlO(N 

9<pw  w 

®  6^0)00  00^  ao 

PH  ^ 

Cft  OS 
^  os 

»o  m 

Of"* 

Os  OS  Cft 

OS  l>  l> 

■  ■  ■  ■  f 

CO  00  Q  ^  eft  M5  05 
d*  ftp  OS  00  h*  05  © 

Nb-iicioio 

tc  «  to  o>  o»  ^ 
cc  cc  ao  ec  <p  *c 

Pn.  ao 
os  In 

Oft  n* 

H«Q 

*-r? 

««»■** 

jBWHOBica 

ns  ct  ■—  m  as  © 
mnmmctN^ 

•judy 

* 

tcoiaueot^reerstc 

i5t-©oce«t~--<a» 

©O©©"-'©'-1© 

ac  i- 
N  Cft 
M  CO 

883 

Hn  ©ft 

os  eft  a  oft  os  to 

ft>NO®  WO  : 

qM»K 

It 

■♦ao^MciiHiee) 

oot~©acc<'|*>aDM 

OhhhhmON 

ft*  b- 

oo  y* 

Cft  d* 

ao  ^  ao 
os  ^  co 

eft  eo 

eft  ao  wa  th  ei  55  o 

CftHHHCftCftO 

■jfjDiuqa^ 

* 

OI  »  O  h  N  o  OD  N 
e-p-taDCseft^ea-^ 
Hf5«Wfl5(NN« 

ft<  n 

eft  c p 
eo  so 

os  ■$  <* 
eft  O 

05  05  d* 

<»  cc  ®  ^  ®  ■ft' m 

05  Cft  eft  Cft  Cft  05  o 

'Xranuvp 

ft 

SS#y«4«i?( 

9* 

05  Cft 

835 

Cft  *-«  Cft 

WN«^hOO 

pi  b"  ®  ®  ®  »H 

CftHHHNCftO 

(taaj 

ni)  QopvAdis 

888§SS8i 

r*  r-l  ®»  Gt  i-c 

82 

CO  00 

CO  ■o' 

own 
■5  to  —i 
iT^C^V^ 

co'ft^'e^ 

S  8  8  5  2  2  8 

ie  i©  ^©.«.p  »q^ 
ie"  io'  «f  tc  icT  -h" 

Station. 

•  •*•••••  •  •  •  ■  2 
•  ••#«•••  •  *JJ  *  *  • 

s  f 

pn  a 

Ti-s0l  x 

llllflfJ  ill 111 

fc*  JSu3 

Si 

6 

_  t 

«jta  tvhiq  a&r 

*8SONV« 

USllTA  OUT 

1 

fcftl’ijUMS  *■  rajas 

ssxao 

noun  aiuti 

Interpolated  from  upper  station  in  eome  jean. 


252 


himXlatan  districts 


The  influence  of  an  elevated  ridge  in  diminishing  the  rainfall 
of  the  valley  behind  it  ia  seen  on  comparing  the  rainfall  of  Alraora 
with  that  of  Naini  T41,  or  even  by  comparing  Srinagar  with  Pauri, 
though  both  of  these  lie  far  in  the  interior  of  the  mountain  system. 
A  much  greater  contrast  is  observable  between  Bhogpur,  at  the  foot  of 
the  mountains  overhanging  the  gorge  of  the  Ganges  above  Hard  war, 
and  Delira,  in  the  Diin,  behind  the  central  and  highest  part  of  the 
Siw&lik  chain.  The  rainfall  of  Bhogpur,  given  by  the  observations 
of  two  and  a  half  years  is,  however,  probably  too  high. 

The  variation  of  rainfall  with  height  can  only  be  roughly  determin¬ 
ed,  because  every  high  ridge  and  peak  thus  cuts  off  the  supply  of  vapour 
from  the  lower  ground  to  the  north  of  it.  In  Table  XVIII.  an  attempt 
has  been  made  to  determine  it  approximately  from  the  rainfall  figures 
in  the  first  two  sections  of  Table  XVII.,  together  with  those  of  two  or 
three  places  in  the  hills  north  of  the  Punjab  and  the  observations  made 
by  General  Strachey  at  Niti  in  1849.  The  ratio  between  the  mean 
rainfall  of  each  hill  station  and  that  of  the  nearest  station  or  stations 
on  the  plains,  for  the  same  years,  is  given  in  the  last  column. 
XVIII. — Rainfall  of  the  outer  elope  of  the  Himalaya  compared  to 


that  of  the  neighbouring  plain. 


Hills. 

Plains. 

Difference  of 
elevation. 

o 

•e* 

e 

(5 

Station. 

x  % 

v 

ja.S 

% 

c 

3 

Nearest  station  or 
stations. 

Height 
in  feet. 

e  + 

cS 

SH 

■3 

c a 

Kilpuri 

It 

601 

Rudarpur 

720 

* 

439 

80 

it 

1-37 

Hardwir 

1,100 

457 

Rooikee 

402 

210 

114 

Pathlnkot  . . . 

1,160 

502 

Gurdispur 

301 

260 

1-67 

Mohan 

1,330 

65- 1 

Rooikee 

398 

440 

1-64 

Haldwini 

1,430 

74  1 

Rudarpur 

720 

439 

710 

1-69 

Amb&ri 

1,800 

778 

Sahiranpur  and  Ambila, 

890 

910 

2-59 

Kilai 

82-3 

Ditto 

890 

34*0 

1,110 

242 

NGrpur 

79  3 

Gurdispur 

301 

1,150 

2-60 

Dehra 

2,230 

74-9 

Rooikee 

890 

415 

1,340 

1-80 

Bhogpur 

WXMjJ 

1577 

Ditto 

890 

1,560 

6-26 

Palampur 

MKircn 

118  0 

Gurdispur 

900 

287 

3,100 

411 

Dharmsila  ... 

4,490 

123-2 

Ditto  / 

acnK!Trr 

331 

3,590 

Mussooree  (1) 

6,850 

142  2 

Rooikee 

4,960 

Mussoorce  (2) 

6,650 

95-2* 

Ditto 

B 

41-5 

5,660 

Naini  Til 

90  9 

Rudarpur 

720, 

43-9 

5,880 

Simla 

6.950 

68-6 

Ambila 

362 

6,130 

1-90 

Ctmkrita 

7,050 

.62-2 

Shihiranpur  and  Ambila, 

890 

36-4 

1*71 

Landau r 

7,510 

871 

Roorkcc 

890 

42-5 

yysyfij 

205 

Nfti 

11,460 

5-5^ 

Itoorkcc  and  Rudarpur, 

800 

450* 

10,660 

012 

.  1  Rainfall  of  July,  August  and  September,  1849  :  tlie  observations  at  Niti  taken 

by  General  Strachey. 
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Bj  grouping  together  the  ratios  for  the  places  lying  between  the 
even  thonsonds  of  feet,  many  of  the  irregularities  that  appear  in 
Table  XVIII.  are  cleared  away  and  the  results  may  be  accepted  with 
more  confidence.  The  excessive  rainfall  of  Bhogpur,  for  example, 
will  to  some  extent  counterbalance  the  defect  at  Dehra  caused  by  the 
position  of  the  latter  station  behind  the  ridge  of  the  Siwnliks.  The 
following  figures  are  thus  obtained  : — 


Height  above  plain. 

Mean  height. 

Rainpall  ratio. 

Observed. 

Calculated. 

Feet. 

Feet. 

0  to 

436 

1-68 

1-83 

1,290 

8*04 

301 

3,350 

3-91 

3-77 

...  6,000 

4,740  » 

3-46 

3  15 

6,770 

210 

239 

6,000  „ 

6,370 

1-8S 

1  89 

10,660 

012 

0 

The  ratios  in  the  last  column  are  calculated  by  means  of  a 
formula,  R  =  1  +  2-12  A  —  0'47  A*  +  (H)25  A*,  given  in-  the 
official  Report  on  the  Rainfall  of  the  North-  Western  Provinr**  and 
Oudhy  published  in  1879,  It  was  originally  computed  from  some¬ 
what  different  data,  but  it  represents  the  ol>served  ratios  in  the  above 
table  as  closely  as  can  possibly  be  expected,  considering  the  nature 
of  the  observations.  At  elevations  greater  than  9,585  feet  above  the 
plain  this  formula  gives  increasing  values  for  the  rainfall,  and  is 
therefore  inapplicable  j  but  from  7,000  feet  above  the  plain  upwards 
the  rainfall  ratio  may  be  approximately  represented  by  a  logarithimo 
formula,  log  Rs» 2*151  — 0‘287  A.  In  both  formulae  A  is  to  be 
expressed  in  thousands  of  feet. 

The  mean  rainfall  along  Rohilkhand  and  the  Doab,  at  a  distance 
of  twenty  miles  from  the  hills,  is  about  43  inches,  and  the  mean 
elevation  of  this  lint  above  sea-level  is  800  feet.  Applying  the 
formulae  in  tht  preceding  paragraph  to  these  data,  we  find  that 

1  The  observations  for  the  lower  Mussooree  station  being  for  a  very  short  period 
only,  the  figures  for  the  stations  immediately  above  aod  belon  it  in  Table  X  V 11 L 
have  been  included  in  striking  the  average. 
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the  average  rainfall  on  the  southern  slope  of  exposed  mountain 
ridges  in  Kumaon  and  Qarhw&l  would  probably  be  the  follow¬ 
ing  : — 

At  800  (ect  above  the  aea  43  inches. 


II 

1,000 

fl 

91 

60 

II 

II 

2,000 

It 

II 

125 

fl 

3,000 

If 

fl 

199 

II 

ft 

4,000 

If 

19 

164 

P 

It 

5,000 

II 

II 

149 

fl 

p 

6,000 

II 

II 

122 

fl 

ft 

7,000 

fl 

fl 

88 

If 

ft 

8,000 

II 

ff 

52 

II 

ft 

9,000 

>» 

II 

27 

fl 

If 

10,000 

If 

II 

14 

II 

ft 

11,000 

fl 

fl 

7 

r 

It 

12.000 

19 

*1 

4 

it 

From  the  table  it  appears  that  the  maximum  rainfall  occurs 
about  4,000  feet  above  the  sea.  The  exact  height  of  the  maximum 
cone  determined  by  the  formula  is  2,948  feet  above  the  plain,  or 
about  3,750  above  sea-level.  This  agrees  very  closely  with  the  mean 
altitude  at  which  a  rising  column  of  air  reaches  its  dew-point  in  the 
rainy  season. 

By  far  the  most  important  if  not  the  only  cause  of  rain  in  the 
Himalaya  is  the  cooling  of  the  air  by  expansion  as  it  ascends  the 
mountain  slope.  It  has  been  already  seen  that  in  the  rainy  season, 
the  direction  of  the  wind  at  all  elevations  in  the  Himalaya  up  to 
15,000  or  16,000  feet,  if  not  higher  still,  is  from  some  southerly 
quarter.  Near  the  toot  of  the  hills  the  prevailing  direction  is  south¬ 
easterly,  but  at  most  of  the  stations  from  the  level  of  Dehra  Dun 
upwards  the  wind  blows  from  some  point  to  the  west  of  south  ;  that  is, 
more  or  less  nearly  at  right  angles  to  the  axis  of  the  mountain  zone. 
The  air  in  rising  to  surmount  the  barrier  has  its  heat  rapidly  converted 
into  the  work  of  expansion,  and  it  commences  to  precipitate  rain  when 
the  temperature  falls  to  the  dew-point.  When  once  condensation 
begins,  the  rate  of  decrease  of  vapour  with  height  will  be  a  measure  of 
the  quantity  condensed  or  the  rainfall.  This  rate  is  greatest  at  the 
lowest  elevations ;  and  thus  rain  should  be  heaviest  at  places  on  the 
outer  slope  of  the  mountains  where  a  rising  stream  of  airs  usually 
begins  to  precipitate  moisture,  as  the  observations  prove  to  be 
the  fact. 
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The  slight  rainfall  of  places  like  Almora  and  Srinagar,  to  the 
leewArd  of  a  higher  mountain  moss  is  caused  by  the  partial  exhaus¬ 
tion  of  the  vapour  in  crossing  the  mountains  and  by  the  dyna¬ 
mical  heating  of  the  air  as  it  streams  down  towards  the  vaLley, 
both  causes  diminishing  the  tendency  to  condensation.  The  rapid 
decrease  of  rainfall  on  ascending  beyond  6,000  or  7,000  feet  is 
due  simply  to  the  exhaustion  of  the  vapour,  but  at  all  elevations 
the  influence  of  high  ranges  in  cutting  off  the  supply  of  vapour 
is  easily  seen.  Regarding  the  rainfall  of  1849  on  the  Tibetan 
table-land,  General  Strachey  says: — “In  the  country  beyond  Niti 
no  register  was  kept;  but  during  a  week  of  rainy  weather  in 
the  middle  of  August  1‘5  inches  fell  at  Niti,  while  at  Sanjar, 
beyond  the  watershed,  where  I  was  tLm  encamped,  at  16,500 
feet,  the  rain  never  exceeded  a  very  faint  drizzle,  and  could 
hardly  have  been  susceptible  of  measurement.”  At  the  Leh 
observatory  all  through  the  summer  the  rainfall  hardly  ever  exceeds 
a  few  drops,  and  the  greatest  fall  in  a  month  during  several  years 
was  an  Inch  and  a  half.  Sir  Joseph  Hooker’s  experience  in 
Sikkim  supplies  us  with  facts  quite  parallel  to  these.  In  August, 
1849,  he  says  26*8  inches  fell  at  Darjiling,  while  in  the  interior, 
at  the  same  elevation,  but  in  the  rear  of  the  first  masses  of  snowy 
mountains  only  12'5  inches  were  measured.  Between  the  8th 
of  September  and  the  end  of  the  month  only  1*7  inches  fell  at 
Mome  Samdong,  about  15,500  feet  above  the  sea,  while  at  Darjiling 
10  inches  fell,  and  other  instances  of  a  similar  nature  might  be 
cited. 

The  variation  of  rainfall  with  season  is  very  distinctly  marked  in 
India.  At  all  the  stations  in  Tables  XVI.  and  XVII.,  and  at  almost 
every  station  on  the  North  Indian  plain,  the  driest  month  of  the 
year  is  November.  In  the  great  majority  of  years  no  precipitation 
whatever  occurs  in  this  month  or  in  the  first  half  of  December, 
except  perhaps  on  the  higher  mountains  towards  the  north-west 
where  the  winter  snows  usually  begin  before  the  end  of  November. 
About  Christmas  a  few  showers  of  snow  usually  fall  on  the  outer 
hills,  and  at  the  same  time  there  is  a  slight  precipitation  of  rain 
over  the  plains  of  the  Panjub  and  the  North-Western  Provinces. 
These  winter  snows  and  rains  increase  in  quantity  and  in  frequency 
on  the  hills  and  in  the  north-west  Panjub  until  February  or  March, 
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blit  on  the  plains  of  the  North-Western  Provinces  and  Behar  the 
maximum  occurs  in  January. 

The  cause  of  the  winter  rains  nnd  snows  has  already  been  pointed 
out  m  describing  the  annual  changes  of  the  winds.  In  October  and 
about  the  beginning  of  November  the  air  over  Northern  India  is  as 
near  as  it  ever  attains  to  a  condition  of  statical  equilibrium.  It  is 
subject  to  the  diurnal  oscillations  called  the  barometric  tides  and  to  the 
accompanying  mountain  winds,  but  there  is  little  permanent  move¬ 
ment  of  the  air  in  any  direction.  During  the  cold  weather,  however, 
the  neutral  plane  of  pressure  gradually  sinks  and  the  soutk-weet 
upper  currents  of  the  atmosphere  nre  then  forced  to  ascend  the  slope 
of  the  mountains  where  they  precipitate  more  or  less  of  the  vapour 
they  contain.  On  the  lower  hills  the  temperature  increases  so 
rapidly  in  March  and  April  that  the  tendency  to  precipitation,  and 
consequently  the  rainfull.  becomes  less  than  in  January  and  February, 
though  the  upper  currents  continue  to  blow  from  nearly  the  same 
direction  as  in  winter*  Along  the  southern  declivity  of  the  great 
snowy  range,  however,  thunderstorms  nre  of  daily  occurrence  at  this 
time  of  the  year,  and  above  the  snow  line  considerable  quantities  of 
snow  are  frequently  precipitated.  In  Ladik  the  heaviest  falls  of 
snow  observed  by  Captain  H.  Strachey  in  1848-49  occurred  in 
April ;  but  during  the  three  years,  1876-78,  there  was  no  precipita¬ 
tion  at  Leh  in  that  month. 

April  and  May  are  the  months  in  which  hail  is  most  frequently 
noticed  in  the  Himalaya.  No  regular  registers  of  this  phenomenon 
have  been  kept,  bnt  nearly  every  year  several  hailstorms  occur  in 
the  outer  hills,  and  the  stpnes  are  often  of  large  size.  On  the  11th 
of  May,  1855,  a  hailstorm  occurred  at  Nnini  Tal  in  which  many 
stones  of  6,  8,  10  and  even  24  ounces  were  observed  to  fall,  the 
circumference  of  these  varying  from  9  to  13  inches.  In  1878  there 
was  a  storm  in  which  large  hailstones  fell,  some  of  them  so  heavy  that 
they  punched  holes  through  the.  zinc  roofs  of  the  houses,  while  the 
quantity  was  so  great  that  it  lay  in  shady  plaoes,  where  oovered  with 
leaves,  for  nearly  a  month. 

About  the  middle  of  June  usually,  and  sometimes  before  the 
end  of  May  near  the  foot  of  the  hills,  the  hot  north-west  winds  of 
the  plains  give  way  to  sea  winds  from  the  Bay  of  Bengal.  The 
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whole  of  the  lower  atmosphere  over  India  is  then  moving  towards 
the  Him&laya ;  and  the  upward  deflection  of  the  air  currents  by 
the  mountains  causes  frequent  precipitations  of  rain  in  the  manner 
already  described.  The  rainy  season  almost  always  commences 
sooner  on  the  mountains  than  on  the  plains,  for  saturation  is  reached 
first  at  high  elevations  and  then  propagated  downwards  by  the 
cooling  effect  of  the  falling  rain  drops  and  the  cutting  off  of  the 
sun’s  heat  by  clouds.  At  most  places  in  India,  and  in  the  inner 
parts  of  the  Himklaya,  July  is  the  rainiest  month,  but  on  the  outer 
slope  of  the  mountains  August  is  equally  or  sometimes  even  more 
rainy,  especially  towards  the  north-west  of  the  chain. 

While  the  rainy  season  lasts,  the  parts  of  Ladik  about  Leh, 
and  the  Tibetan  plateau  generally;  receive  perhaps,  on  the  whole, 
less  precipitation  than  in  winter,  because  the  temperature  is  then  so 
much  higher  than  on  thelndian  side  of  the  chain,  this  high  temper¬ 
ature  greatly  decreasing  the  relative  humidity  of  any  air  that  may 
reach  the  plateau  from  the  south.  It  is  probable  also  that  the  high 
snowy  peaks,  lying  above  the  limit  of  the  monsoon  current  proper, 
receive  less  precipitation  in  summer  than  in  winter.  At  the  turn 
of  the  seasons,  however,  about  the  end  of  September,  falls  of  snow 
amounting  to  several  feet  in  thickness  sometimes  occur  on  the 
passes  over  the  Indian  watershed. 

Shortly  after  the  autumnal  equinox,  about  the  end  of  September 
or  beginning  of  October,  the  rains  cease  all  over  Northern  India. 
The  sudden  cessation  of  the  rainy  season  seems  to  be  in  some 
measure  determined  by  the  rapid  diminution  of  solar  heat,  as  the 
sun  retreats  to  the  south  of  the  equator.  It  is  possibly  to  this 
that  we  must  attribute  the  somewhat  remarkable  regularity  of 
the  recurrence  of  two  or  three  days’  incessant  rain  frequently 
experienced  in  Kumaon  about  the  20th  of  September.  On  the  plains, 
also,  it  is  well  known  to  the  natives  of  the  country  that  if  rain 
falls  in  the  nakshatra  (lunar  mansion)  of  Hatliiya — that  is,  in  the 
last  week  of  September  or  first  week  of  October,  it  is  likely  to  bo 
heavy.  Excessively  heavy  rain,  like  that  of  the  17th  and  18th 
September,  1880,  when  30  inches  fell  in  little  more  than  two  days 
at  Naini  Tal  and  produced  a  disastrous  landslip,  cannot,  however 
be  thus  produced  by  a  simple  loss  of  heat,  but  requires  a  powerful 
•indraught  of  moist  air  to  keep  up  the  supply  of  vapour.  The 
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heavy  rain  observed  on  the  plains  at  “  the  break-up  of  the 
monsoon,”  and  probably  also  that  which  falls  at  the  same  time  on 
the  outer  hills  of  Kumaon,  must  be  due  chiefly  to  the  minor  storms 
of  a  cyclonic  character  that  are  frequently  formed  near  the  head 
of  the  Bay  of  Bengal  at  the  turn  of  the  season,  and  pass  inland  in  a 
north-westerly  direction. 


CHAPTER  VI. 

Economic  Mineralogy. 

contents. 

Mining  history.  Experiments  in  GarhwA).  The  Kumaon  Iron  Works  Company. 
Causes  of  present  poor  returns.  Mode  of  mining  :  excavation :  removing  the  ore  : 
crushing  the  ore :  cleaning  the  ore :  drainage.  Smelting  operations :  refining  the 
ore.  Division  of  profits.  Improvement  needed  in  appliances:  Chili  furnace  : 
English  system.  Outturn.  Financial  results  of  the  settlement  of  the  revenue  derived 
from  minerals.  Gold  :  Tibetan  gold-fields :  Thok  J slung  mines.  Silver.  Copper 
mines :  RAi  mine  and  its  ores  :  Sira  mines  :  Gaul  and  Sor  Gurang.  Bournonite. 
Copper  mines  of  Qarhwdl :  Dhanpur  :  Dhobii :  Pokhri :  Chaumattiya  mines  :  Raja’s 
mine:  Notamine:  ThAlamine:  Danda  mine  :  Tilapungla  mine:  Khama  mine: 
Agar  Sera  mine.  Iron  mines  :  Kumaon  iron  mines  :  GiwAr  mines :  GarhwA!  mines  : 
NAgpur ;  Dasauli :  ■  Iriyakot.  Lead.  Areenic.  Lignite.  Graphite.  Sulphur. 
Borax.  Gypsum.  Soap-stone.  Asbestos.  Siiajlt.  Limestone.  Building  stone. 
Booting  slate.  Alum. 

The  mineral  resources  of  the  Kumaon  division  early  obtained 

,  the  attention  which  their  traditional  value 

Mining  history. 

assumed  to  be  due  to  them,  and  it  was  one 
of  the  directions  to  the  first  Commissioner  to  procure  specimens  of 
the  ores  to  be  found  in  Kumaon  and  transmit  them  to  the  mint  for 
assay.  Specimens  of  copper  ore  from  the  mines  in  Sira  and  Gangoli 
were  accordingly  forwarded  to  Calcutta  in  1815,  but  the  report  was 
not  favourable ;  for,  if  the  specimens  sent  were  fair  samples  of  the 
ores  in  general,  it  was  doubted  whether  the  mines  could  be  worked 
to  advantage.1  The  Government  were,  however,  not  satisfied  with 
this  report,  and  in  1817  deputed  Mr.  A.  Laidlaw  as  mineralogical 
surveyor  to  accompany  Lieutenant  Webb’s  party  through  Kumaon. 
His  orders8  were  to  consider  the  examination  of  the  mineral  resour¬ 
ces  of  the  country  his  primary  duty,  though  at  the  same  time  he 

1  To  Government,  dated  26th  June,  1816:  from  Government,  dated  13th  Jan* 
uary,  1816.  For  further  information  on  the  mineral  resources  of  Kumaon  see 
Moorcroft’s  Travels,  I..  7  ;  As.  Res.,  XVIII.,  236 ;  Rec  Geol.  Sur.,  1871,  19  :  II.,  86  : 
(Lawder)  III ,  43  ;  J.  A.  8  ,  Ben.,  VI.,  663  ;  Glean,  in  Sc.,  I.,  230. 

Graphite,  Glean,  in  Sc.,  III.,  280  ;  J.  A.  8.,  Ben.,  XXIV.,  203  ;  N.-W.  P.  Bee., 
III.,  N.  8.,  371  ;  G.  India  Rec.,  XVII.,  58.  .  „ 

Iron  ores  and  works,  N.-W  P,  Bee.,  XVIII.,  1  ;  Rec.  G.  Indio,  Sup.,  VIII., 
37  :  XVII.,  1  :  XXVI. :  BhAbar  iron  works,  Agra,  1856. 

Copper  ores  and  worke,  J.  A.  S.,  Ben.,  VII.,  934  (Drummond):  VIII.,  471 
(Glasfurd)  :  XII.,  453,  769  (Lushington) :  XIV.,  471  (Reckendorf) ;  As.  Res., 
XVIII.,  239  ;  N.-W.  P.  Rec.,  UI.,  N.  8.,  22  ;  Glean,  in  Sc.,  I.,  228. 

Lignite,  As.  Res.,  XVI.,  387.  397.  ,,  . 

2  From  Government,  dated  11th  July,  1317.  Mr.  Laidlaw  died  at  Pithora* 
garh  in  1836,  and  1  have  nr>t  been  able  to  procure  any  of  his  original  reports 
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should  not  feel  himself  debarred  from  bestowing  attention  on  any 
other  matters  deserving  of  scientific  research,  so  far  as  suoh  investi¬ 
gation  did  not  interfere  with  his  more  immediate  duties.  These 
instructions  further  go  on  to  say: — “You  should  ascertain  the 
existence  or  otherwise  of  mineral  productions  applicable  to  purposes 
of  public  use,  or  available  as  a  source  of  revenue  ;  and  report  on  the 
practicability  of  bringing  them  to  account.  The  existence  of  iron 
and  copper  ores  in  considerable  quantity  has  already  been  ascertained ; 
but  as  the  working  of  these  metals  might  injuriously  affect  important 
articles  of  British  import,  it  is  not  designed  that  your  attention 
should  be  occupied  in  detailing  any  practical  arrangements  for  that 
purpose;  you  will  not,  however,  consider  yourself  debarred  from 
prosecuting  enquiries  into  any  circumstances  regarding  them  which 
may  be  of  sufficient  interest  to  science  to  merit  particular  notice. 
In  every  part,  indeed,  of  your  researches  it  is  the  wish  of  Govern¬ 
ment  that,  in  the  first  instance  at  least,  you  should  contemplate 
rather  the  general  capabilities  of  the  country  which  you  are  to  visit 
than  the  special  means  necessary  for  bringing  them  into  action  in 
any  particular  district ;  though,  of  course,  the  facility  or  difficulty 
with  which  metallic  ores  or  other  useful  minerals  could  be  raised 
and  brought  to  market  must  be  a  leading  point  in  your  observations 
on  them.  The  minuter  details  of  machinery,  mode  of  working,  Ac., 
are  what  it  is  meant  to  postpone,  as  these  will  be  the  subject  of 
future  determination,  when  the  whole  result  of  your  survey  shall  be 
before  Government.” 

In  1826  Captain  J.  D.  Herbert  submitted  his  report  on  the 
mineralogical  survey  of  the  province.1  This  was  followed  by  a 
report*  in  1838  by  Captain  H.  Drummond,  of  the  3rd  Light 
Cavalry,  on  the  copper  mines  at  Rki  in  Gangoli  and  at  Sira  in 
B&rabisi.  Captain  Drummond  had  brought  with  him  from  England 
an  experienced  Cornish  miner,  Mr.  Wilkin,  to  examine  the  mines 
already  worked,  and  proposed  that,  with  a  view  of  ascertaining  their 
actual  value,  a  certain  sum  should  be  advanced  by  “  Government  for 
an  experimental  opening  of  such  mines  as  might  appear  best  suited 
to  the  object  in  view.”  This  proposal  was  accepted1  by  Government, 
and  a  sum  of  Rs.  2,415  (subsequently  increased  by  Rs.  1,000)  was 

*  To  Commissioner,  dated  10th  January,  1826.  •  J.  A.  8.,  Ren.,  VII., 

934  ;  and  Stat.  Kum..  p.  356.  *  To  Commissioner,  dated  26th  November,  1868. 
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allotted  to  carry  out  the  designs  furnished  by  Captain  Drummond. 
A  report1  on  the  experiments  then  undertaken  was  rendered  by  Mr. 
Q.  T.  Lushington,  Commissioner  of  Knmaon,  in  1842. 

The  place  selected  for  the  important  purpose  of  determining  the 
-  advantages  or  otherwise  of  working  the 

Experiment*  in  GarhwiL  ®  6 

mines  under  European  superintendence  was 
the  Pokhri  copper  mine  in  pargana  Nigpur  in  Garhw&l.  The  works 
were  carried  on  from  1888  to  1841  with  a  net  loss  to  Government 
of  Rs.  7,884.  The  Commissioner  considered  this  complete  failure 
to  be  due  to  the  poorness  and  soarcity  of  the  ores  found,  and  not  in 
the  least  to  any  want  of  skill  or  industry  on  the  part  of  Mr.  Wilkin, 
or  any  injudicious  selection  of  the  places  for  experiment  Mr. 
Reckendorf,  a  mining  engineer,  visited  these  mines  again  in  1845, 
and  in  commenting  on  the  deductions  to  be  drawn  from  Mr.  Wilkin’s 
experiment,  gave  it  as  his  opinion  that  the  operations  then  under¬ 
taken  should  not  be  considered  as  conclusive  against  the  value  of  the 
mines.1  The  experiment  should  have  been  confined  to  driving  a 
shaft  some  thirty  or  forty  fathoms  below  the  old  mines,  and  not  to 
Collecting  ores  which  might  have  been  a  good  addition  in  smelting 
other  ores,  but  the  smelting  of  which  alone  could  never  be 
profitable. 


Again,  there  were  no  proper  appliances  for  smelting,  the  loss 
from  which  by  the  native  method  adopted  was  very  great,  and  the 
ores  used,  from  their  nearness  to  the  surface,  had  already  lost  much 
of  their  value  by  the  slow  metamorphosis  of  pyrites  into  sulphate  of 
copper.  On  the  whole,  Mr.  Reckendorf  ys  opinion  was  favourable 
to  more  extended  and  expensive  operations  in  the  hands  of  a  private 
company.  Nothing  of  importance,  however,  resulted  from  this  the 
first  attempt  to  obtain  some  accurate  information  regarding  the 
mineral  resources  of  the  Himalaya.  Captain  Drummond  also  com¬ 
bated*  the  conclusions  arrived  at  by  Mr.  Lushington  as  to  the  mines 


not  affording  a  fair  field  for  investment  of  capital,  and  in  support  of 
his  views  quoted  the  testimony  of  Captain  Glasfurd  (  Executive  En¬ 
gineer),  Captain  J.  D.  Herbert  (  Superintendent  of  the  Mineralogioal 


Survey),  and  the  experts  Wilkin  and  Reckendorf,  who  had  actually 

visited  and  partially  worked  the  mines.  He  urged  that  the  sunw 

1  J.  A.  8.,  Ben.,  XII.,  454,  sad  SUt  Earn,  p.  M7.  *  J.  A.  8.,  Ben.,  XIV, 

471  ;  and  Stat.  Kum.,  p.  884.  *  In  »  pamphlet  published  In  London  m  1844. 

and  SUt.  Kum.,  p.  898. 
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hitherto  expended  were  barely  sufficient  to  pay  for  the  expenses  of  dis¬ 
covering  and  laying  open  the  lode,  and  were  utterly  insufficient  to 
carry  on  the  experiment  in  the  only  way  in  which  it  could  be  made  to 
pay.  Nothing  was  undertaken  until  1852,  when  the  mines  were 
again  opened  on  the  saints  footing,  but  the  result  was  failure  as 
complete  as  before.  No  attempt  has  since  been  made  towards 
placing  the  copper  mines  of  Garhwal  under  European  superintend¬ 
ence.  In  1872,  however,  a  European  leased  the  mines  and  con¬ 
tinued  the  extraction  of  the  ore  according  to  the  native  method, 
but  was  obliged  to  abandon  the  process,  us  he  found  the  cost  of  the 
metal  when  manufactured  more  nearly  approached  the  current  rate 
for  silver  than  that  obtainable  in  the  market  for  the  best  foreign 
copper.  The  copper  mines  in  Kumaon  have  never  been  worked 
under  European  superintendence,  and  any  remarks  that  I  have  to 
make  on  their  value  or  fiscal  history  will  be  found  under  the  notice 
of  the  mines  themselves. 

Connected  with  the  history  of  mining  enterprise  in  Kumaon 
Kumaon  Iron  Works  special  prominence  ipust  be  given  to  the 
Company.  Kumaon  Iron  Works  Company  still  in  exift- 

ence,  and  whose  origin  is  no  doubt  due  to  the  continued  belief, 
in  spite  of  successive  failures,  in  the  possibility  of  turning  the 
utilisation  of  the  mineral  resources  of  the  province  into  a  profitable 
investment.  These  had  again  in  the  regular  cycle  of  inquiries 
become  the  subject  of  much  speculation.  From  a  review  of  the 
information  before  Government  and  the  results  of  certain  experi¬ 
ments  made  in  1856  the  Directors  of  the  East  India  Company 
sent  out  a  Mr.  Sowerby  and  a  large  staff  of  mining  assistants  in 
1857  to  carry  on  the  smelting  of  iron  on  account  of  Government  in 
the  interior.1  The  fact  was  soon  established  that  iron  of  an 
excellent  quality  could  be  manufactured  at  rates  below  the  cost  of 
iron  imported  from  England,  and  a  number  of  private  individuals 
under  the  style  of  Davies  and  Co.  were  permitted  to  undertake  oper¬ 
ations  for  the  same  purpose  in  other  parts  of  the  lower  hills. 

1  Report  on  the  Government  iron  works  in  Kumaon,  with  plans,  specifications, 
and  estimates  for  establishing  iron  works  in  Kumaon,  and  remarks  on  the  iron 
deposits  of  the  Himalayas  by  W.  Sowerby,  C.E.,  printed  as  No.  XXVI.  of  the  Sel. 
Bee..  Government  of  India  (Public  Works  Department),  Calcutta,  1859.  These 
papers  give  a  review  of  the  English,  Ulverstone,  Continental,  Belgian  and  French, 
Rhineland,  Black  Forest,  Bohemian  and  Styrian  Iron  Works,  and  estimates  and  plans 
for  adapting  the  approved  processes  of  thosfe  iron  countries  to  the  Kumaon  mines. 
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The  avowed  object  of  the  Government  enterprise  was  to 
induce  private  companies  to  work  by  demonstrating  the  financial 
and  physical  possibility  of  carrying  on  iron  works  as  a  remunerative 
industry  in  this  province.  Messrs.  Davies  proposed  to  take  over 
the  tract  between  the  Dhabka  and  the  Bh&kra,  and  their  proposals 
were  accepted,  with  an  assurance  that  they  might  proceed  *  in 
confidence  to  make  their  arrangements,  as  Government  would 
grant  the  lease  sought.  They  therefore  took  over  the  Khtirpa  T41 
works  in  the  rains  of  1858,  and  paid  their  cost  price  in  1863. 
This  company  also  erected  buildings  at  Kil&dhungi  at  a  cost  of 
Rs.  1,25,000.  On  the  failure  of  the  Government  works  at  Deh¬ 
chauri  Colonel  Drummond  offered  to  take  them  over  at  a  valuation. 
These  works  were  given  over  to  Drummond  and  Co.,  who  paid  the 
capital  under  agreement  into  the  treasury  in  1861.  The  forest 
rules  were  relaxed  in  favour  of  both  companies,  so  as  to  allow  them 
entire  control  over  the  fuel  supplies,  and  eventually  in  November, 
1862,  both  companies  were  amalgamated  under  the  title  of  the 
North  of  India  Kumaon  Iron  Works  Company  (Limited).  Soon 
after  the  formation  of  the  company  instructions  were  received  from 
the  Secretary  of  State  to  construct  a  tramway  to  Khurja  on  the 
East  Indian  Railway,  chiefly,  it  would  appear,  to  afford  an  outlet  for 
the  iron  manufactures  of  Kumaon.  The’ tramway  was  to  be  laid 
with  cast-iron  rails  manufactured  at  Dehchauri,  and  the  company 
lost  no  time  in  making  several  thousand  maunds  of  pig  iron. 
Before  the  rails  were  made,  however,  the  Government  announced 
its  determination  not  to  undertake  this  line  itself,  but  to  hand  its 
construction  over  to  the  Oudh  and  llohilkhand  Railway.  It  was 
essential  to  the  success  of  the  enterprise  that  some  6uch  outlet 
should  exist,  and  the  company  accordingly  determined  to  close  its 
works  for  a  time  and  await  the  opening  of  the  line. 

A  license  was  granted  by  Government,  but,  unfortunately  for 
the  company,  not  executed  till  it  was  too  late,  and  the  deed  of 
agreement  contained  briefly  the  following  clauses  : — 1. — That  a 
capital  of  lakhs  of  rupees  should  be  paid  before  execution  of  the 
deed.  2. — That  the  company  should  pay  Rs.  83,585  as  the  liquidated, 
value  of  the  works  at  Dehchauri,  Ramgarh,  and  Khurpa  TA.1,  made  over 
to  them  by  Government,  in  four  instalments,  on  or  before  the  1st  Sep¬ 
tember,  1862, 1868  and  1865,  respectively ;  and  in  default  of  one 
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payment  the  whole  to  become  immediately  due.  3. — To  pay  yearly, 
for  the  first  three  years  from  6th  June,  1861,  a  rent  of  Rs.  1,500, 
and  thereafter  a  yearly  rent  of  Rs.  2,500  and  a  royalty  of  one 
rupee  per  ton  of  cast  or  wrought  iron  produced,  and  eight  annas 
per  ton  of  iron  ore  raised  and  sold  without  being  smelted  ;  the  said 
royalties  not  to  be  paid  unless  they  exceed,  and  only  so  far  as  they 
exceed,  the  rents  of  Rs.  1,500  and  Rs.  2,500  before  named  ; 
payments  to  be  made  on  the  1st  May  yearly.  4. — To  erect  during 
the  third,  fourth,  and  fifth  years  suitable  furnaces  with  requisite 
appliances  for  the  smelting  or  blasting  of  iron  (no  number  men¬ 
tioned),  and  during  these  third,  fourth,  and  fifth  years  to  manufac¬ 
ture  at  least  750  tons  of  iron  per  annum  on  an  average,  and 
thereafter  till  the  end  of  the  term  of  50  years  manufacture  2,500 
tons  of  iron  per  annum  on  an  average  of  three  years,  to  be  struck 
in  May  each  year.  5. — That  the  area  of  the  forest  at  the  close  of 
every  ten  years  should  be  covered  with  at  least  nine-tenths  of  such 
timber  like  trees  as  stood  upon  it  at  the  commencement  of  the 
term,  and  when  less  than  nine-tenths  the  company  should  plant  to 
the  necessary  extent,  failing  which  they  should  pay  for  each  default 
Rs.  20,000.  6. — Not  to  transfer  their  lease  without  the  consent  of 

Government.  7. — To  keep  all  roads  (not  being  public  ways  made 
by  Government)  used  by  them  in  repair,  also  their  works.  8. — At 
the  close  of  their  term  remove  their  buildings,  <fec.,  first  giving 
Government  the  option  of  purchasing  them  at  a  fair  valuation. 
9. — On  the  failure  to  pay  or  manufacture  as  stipulated,  Government 
to  enter  upon  and  possess  the  works.  10. — But  if  such  failure  is 
not  due  to  the  neglect  of  the  company,  they  shall  be  free  from  such 
penalty. 

The  purchase-money  of  the  Khdrpa  Tal  works  was  alone  paid 
up,  but  the  forfeiture  clause  was  suspended  by  the  local  Govern¬ 
ment  in  1868.  The  forest  tract  was  never  given  over  to  the  company 
in  the  meaning  of  the  agreement,  but  its  revenue  has  been  sepa¬ 
rately  collected  and  credited  by  Government.  The  license  was  not 
sent  up  from  Calcutta  till  June,  1864,  by  which  time  the  company 
.  had  begun  to  see  that  the  speculation  would  not  turn  out  a  profitable 
one.  In  fact  the  license  deed  was  not  prepared  for  signature  until 
after  the  company  had  suspended  operations,  and  then  it  was  ruled 
by  the  Solicitor  to  Government  that  it  o>wght  not  to  be  signed.  The 
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map  of  the  tract  to  be  given  over  to  the  company  was  not  completed 
till  1869.  So  much  for  the  relations  of  the  company  to  Govern¬ 
ment,  and  the  delay  in  dealing  with  its  affairs  which  has  been 
shown  throughout  In  June,  1861,  permission  was  obtained  for 
the  company’s  manager  to  draw  against  their  capital.  This  was 
expended  with  little  result,  and  in  1864,  as  above  mentioned,  the 
company  was  wound  up.  This  result  was  in  a  great  measure,  no  doubt, 
due  to  the  company  being  unable  to  raise  capital  in  the  market, 
owing  to  the  defect,  or  rather  the  want,  of  title,  which  appears  to  be 
asoribable  to  no  fault  of  their  own.  Since  1865  correspondence 
has  been  carried  on  in  reference  to  the  affairs  of  the  company  and 
plans  have  been  proposed  for  its  resuscitation.  In  1872  the  works 
were  visited  by  Mr.  Jones  of  the  Boorkee  Workshops  and  valued  ; 
he  made  them  then  worth  Rs.  1,26,733,  with  a  debt  to  Government 
of  about  Rs.  80,000.  There  can  be  no  doubt  that  the  works  can 
hardly  be  said  to  have  had  a  fair  trial,  and  the  valuable  opinion  of 
the  Commissioner  of  Kumaon  may  be  quoted  to  the  effect  that 
there  is  every  reason  to  believe  that,  if  carefully  supervised  and  fed 
with  capital,  the  works  should  at  least  turn  out  as  favourable  under 
any  circumstances  as  the  East  Indian  Railway.  There  is  no  doubt 
that,  in  the  distance,  the  fuel  difficulty  exists,  but  at  Dehchauri  and 
K&l&dhungi  for  many  years  this  can  scarcely  be  felt,  and  under 
penalties  to  replant,  the  company  may  fairly  be  allowed  to  have  an 
unlimited  supply  from  the  neighbouring  forest.  At  Ramgarh  it  is 
doubtful  whether  iron  manufacture  will  pay,  as  the  ore,  though  of 
the  finest  quality,  lies  at  a  considerable  distance  from  any  forests 
of  any  considerable  magnitude,  so  that  until  it  has  been  definitively 
settled  whether  coal  does  or  does  not  exist  in  Kumaon  the  eventual 
absolute  success  of  these  Kumaon  mines  must  remain  problematical.1 
The  increase  of  railways  in  Northern  India  and  the  development  of 
the  resources  of  this  province  must  sooner  or  later  press  these  diffi¬ 
culties  into  notice,  and  they  will  then  obtain  a  final  solution.  “  Too 
much  has  been  written  and  too  little  done”  hitherto  in  this  direction. 

In  reviewing  tho  causes  of  the  poor  returns  from  the  different 
Causes  of  present  poor  Dimes,  one  that  presses  itself  into  notice  on 
wtum>'  the  most  cursory  inquiry  is  the  comparative 

*  For  the  materials  for  this  note  I  am  indebted  to  the  office  of  the  Com* 
riiasioTter  of  Kumaon  and  a  note  drawn  up  by  Sr  Henry  Ramsay,  than  whom 
the  Company  and  Kumaon  has  no  more  warm  well-wisher. 

34 
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inaccessibility  of  the  principal  mines.  The  copper  mines  of  Sira  and 
Oangoli,  equally  with  Pokhri  and  Dhanpur,  are  situated  on  high 
cliffs  in  the  interior.  The  talcose  and  calcareous  formations  in 
which  the  ores  are  found  occupy  the  high  precipitous  mountains 
which  build  up  the  outlying  spurs  of  the  principal  range,  and  some 
lie  within  it.  This  chain  itself  is  metalliferous,  as  the  lead  mines  at 
Ghirti  between  Milam  and  Nlti,  the  copper  indications  at  Tola  and 
elsewhere  in  the  Juh&r  country,  and  the  copper  and  iron  mines  at 
Polar  near  Rudrn&th  combine  to  show.  The  absence  of  coal  and  the 
increasing  cost  of  wood  fuel,  with  the  distance  it  has  to  be  carried 
when  the  forests  near  the  mines  have  been  exhausted,  materially 
enhances  the  cost  of  production,  while  the  difficulties  of  carriage  in 
the  tracts  where  the  mines  lie  are  often  such  as  almost  to  preclude 
the  transport  of  ore  for  smelting,  and  the  forests  in  the  neighbour¬ 
hood  of  most  mines  only  suffice  for  the  most  moderate  requirements. 
Another  difficulty  is  the  want  of  labourers.  The  present  work¬ 
men  only  come  to  work  in  the  mines  from  the  latter  end  of 
October  to  the  beginning  of  April,  and  many  of  the  less  pro¬ 
ductive  mines  have  been  abandoned  owing  to  the  miner  class 
turning  to  agriculture  and  to  supplying  the  labour  market  at 
R4nikhet  and  Naini  T41.  This  want,  however,  could  be  supplied 
from  Nep&l  were  regular  wages  and  constant  employment  onoe 
established.  Sea-borne  copper,  though  inferior  to  native  copper,  is 
from  ita  cheapness  preferred,  and  until  capital  is  invested  in  opening  up 
the  larger  fnines  and  conducting  the  whole  operations  on  a  sufficiently 
large  scale  to  warrant  the  permanent  investment  of  capital  in 
machinery  and  proper  furnaces,  and  other  appliances  for  the  more 
economical  working  of  the  ore,  mining  enterprise  must  remain  as  it 
is — a  practical  failure  in  this  province.  It  may  be  said  that  these 
extended  experiments  have  already  been  tried  in  the  case  of  the 
Kumaon  iron  works,  but  this  remark  will  scarcely  apply,  as  that  is 
another  of  those  unsatisfactory  operations  which  stopped  just  at  the 
point  where  further  progress  would  have  decided  the  question  for  or 
against  the  possibility  of  making  mining  speculation  a  remunerative 
one  in  Kumaon.  I  shall  now  briefly  describe  the  mode  of  working 
and  the  financial  results  of  the  settlements  of  the  revenue  from 
mines  from  the  official  reports  and  papers  before  describing  eaoh 


mine. 
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The  mode  of  working  the  mines  is  the  same  in  Oarhwil  and 


Mode  of  mining. 


Kumaon,  and  the  suggestions  for  its  improve¬ 
ment  will  serve  for  all  classes  ef  minerals.  A 


gallery  or  passage  is  cut  in  the  face  of  the  hill  with  such  slight 
declivity  outwards  as  is  sufficient  to  carry  off  the  water.  These 
adits  have  more  of  the  nature  of  burrows  than  that  of  the  shafts  known 


in  European  mining.  The  section  is  always  small,  and  in  those  parts 
where  the  hardness  of  the  rock  occasions  any  difficulty  in  working  the 
passage  is  scarcely  sufficient  to  admit  of  a  person  in  a  creeping  posture. 
In  no  place  will  it  allow  of  an  erect  position.  Where  necessary, 
frames  of  timber  formed  of  unsawn  branches  of  trees,  rudely  and 
even  carelessly  constructed,  are  set  up  to  support  the  roof  and  sides. 
Accidents  are  therefore  not  uncommon,  and  the  frequently  falling 
in  of  the  mines  is  one  result  of  these  imperfect  protections.1 


The  ore  as  well  as  the  rock  is  excavated  by  a  very  different 

kind  of  pickaxe,  the  handle  being  made  of 

Mode  of  excavation. 

a  piece  of  wood  with  a  knob  at  one  end,  into 
which  a  piece  of  hard  iron  is  thrust  and  sharpened  at  the  point. 
This  with  a  miserable  iron  hammer,  wedge,  and  crowbdr,  constitutes 
all  the  apparatus  that  the  native  miner  has  to  depend  upon.  It  is 
plain  that  with  such  tools  no  hard  rocks  can  be  penetrated  nor  can 
the  softer  ones  be  worked  with  much  facility,  and  to  this  fact  may 
be  attributed  the  universal  smallness  of  the  passages  throughout  the 
mines,  as  the  native  miner  can  have  his  passage  no  larger  than  the 
rock  which  encloses  the  ore  and  its  matrix  will  admit  of.  Proper 
pickaxes  and  steel  gads  (wedges)  should  therefore  be  substituted 
instead  of  the  inefficient  tools  in  use,  and  when  blasting  may  be 
required  the  necessary  materials  should  be  provided.  The  miners 
work  during  the  day,  using  torches  made  of  dry  pine,  and  clear 
out  on  an  average  from  ten  to  twelve  maunds  of  ore. 

The  ore  is  removed  from  the  mine  by  boys,  who  pick  up  the 

n  stuff  with  their  hands  and  put  it  into  skins, 

Removing  the  ore. 

which  they  drag  along  the  floor  by  means  of  a 
rope  and  cross  handle  attached  to  their  neck  to  the  entrance  of  the 
mine.  In  most  mines  the  greater  part  of  thie  work  must  be  done  in 
a  creeping  posture,  the  string  from  the  skin  being  fastened  around 
the  waist  of  the  dragger.  In  place  of  this  method  wheel-barrows 
*  Paras.  19,  20,  Captain  Herbert’s  report,  already  quoted. 


Removing  the  ore. 
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or  sledges  on  four  wheels  and  shovels  should  be  used  when  the 
passages  are  enlarged  and  properly  supported  with  sawn  timber. 

The  ore  or  dMn  being  delivered  at  the  mouth  of  the  miue  is 

reduced  to  a  small  size  either  by  the  water- 
Crnshiag  the  ore.  ...  ,  Al  .  .  . 

mill  or  by  the  manual  labour  of  women.  A 

large  stone  is  placed  on  the  ground  on  which  they  lay  the  ores ;  they 
then,  either  with  a  stone  or  a  large  hammer,  and  more  frequently 
the  former,  proceed  to  -pulverize  the  ore  and  pick  out  the  im¬ 
purities.  In  this  way  a  woman  may  manage  one  to  two  maunds 
(82tt>  avd.)  a  day,  according  to  the  hardness  of  the  ores.  In  Corn¬ 
wall  a  woman  will  pulverize  from  10  to  15  cwt.  per  day,  according, 
as  in  the  former  case,  to  the  nature  of  the  ores.  The  method 
in  practice  there  is,  first,  to  dispense  with  the  picking ;  secondly, 
to  have  the  ores  elevated,  so  as  to  enable  the  individual  to  stand 
while  working,  and  to  have  a  plate  of  iron  about  a  foot  square  and 
two  inches  thick  on  which  the  ores  are  broken  with  a  broad  flat 
hammer.  The  imparities  are  then  finally  separated  by  a  peculiar 
mode  of  dressing  the  ores  with  a  sieve,  by  which  a  boy  gets  through 
with  from  one  and  a  half  to  two  tons  per  day.  The  ores  are 
conveyed  to  the  women,  and  from  them  to  the  boys  by  &  man  who 
attends  for  that  purpose. 

The  washing  of  the  ore  in  Kumaon  also  is  performed  by  women, 

who  carry  the  stuff  in  baskets  from  the 
Gaming  the  ore.  .  . 

entrance  of  the  mine  to  a  stream,  where  they 

contrive  by  dabbling  it  with  their  hands  to  wash  off  the  mud  and 

finer  particles  of  the  earth.  They  then  proceed  to  pick  out  all 

the  pieces  of  ore  they  can  get  hold  of ;  or,  in  the  case  of  what 

may  be  submitted  to  the  water  in  a  commuted  state,  they  work 

this  against  the  stream,  so  as  to  gather  it  clean  at  the  head  of  a 

small  pit  by  handfuls  ;  but,  from  the  bad  construction  of  the  pits, 

it  is  with  difficulty  that  this  is  performed.  After  picking  up  any 

larger  pieces  of  ore  which  may  have  gone  back  with  the  stream, 

they  scoop  out  the  refuse  with  their  hands,  and  then  proceed  with 

another  charge.  In  Cornwall,  one  woman  provided  with  a  wheel- 

harrow  and  shovel  for  the  conveying  and  washing  of  the  ores,  and 

a  boy  with  a  sieve  for  dressing  them,  as  formerly  mentioned,  would 

accomplish  a  task  equal  to  that  of  ten  women  on  the  system 

described. 
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The  drainage  of  the  mine  is  managed  in  a  proper  manner  by 

an  adit.  But  whenever  any  attempt  is 
mode  to  go  below  it,  as  is  the  case  in  most 
if  not  all  of  the  mines,  the  water  is  then  raised  in  wooden  buckets, 
handed  from  one  man  to  another  until  they  reach  the  adit  into 
which  they  are  emptied.  In  this  manner  six,  ten,  or  even  more 
men  may  be  employed,  whilst  only  an  inferior  number  can  be  spared 
for  excavating  the  ores.  At  the  Sira  mine,  for  instance,  six  men 
were  found  constantly  engaged  in  lifting  up  the  water,  and  there 
were  only  two  at  the  ores  :  the  work  done  by  these  six  men  could 
be  effected  with  a  hand-pump  by  one  n  an  ;  but  in  order  to  keep 
the  pump  constantly  going,  two  men  might  be  required,  and  the 
remaining  four  added  to  the  number  of  those  who  are  excavating. 

The  furnace  of  the  Dhanauriya  or  smelter  is  very  Bimple,  and  is 
g  ^  made  of  common  stone  and  clay  faced  with 

slabs  of  quartzose  schist,  luted  with  a  com¬ 
post  of  chaff  and  clay.  It  is  about  3$'  long  by  2£'  broad,  with  an 
ash-pit  about  six  inches  square,  all  of  which  are  built  inside  a  house 
about  12'  by  14',  of  which  the  roof  is  composed  of  planks.  (Figs. 
A.  B.)  The  operation  of  smelting  takes  about  28^  hours,  during 


Smelting  the  ore. 


i 


Fig  Vertical;  Sedzotv,  fvnv  the  front. 
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which  time  the  fire  is  kept  up,  and  after  that  the  facing  slabs  and 
luting  require  renewal.  The  implements  used  are  a  crowbar,  poker, 
shovel,  and  a  pair  of  buffalo  hides,  dressed  whole,  to  form  the 
bellows,  the  neck  of  which  forms  the  nozzle,  and  the  buttock  the 
valve  for  the  ingress  of  air.  The  hides  for  making  them  are 
worth  Rs.  12  apiece.1  The  furnace  being  freshly  luted,  the  ash-pit 
is  filled  with  charcoal  dust  and  chaff,  and  a  fire  being  lit,  six 
baskets  of  iron  ore,  each  containing  about  thirty  sers  (the  sera»21b. 
2oz.  avd.),  are  plaoed  round  the  fire.  The  blast  is  then  commenced, 
one  bellows  being  inflated  while  the  other  is  undergoing  depletion. 
In  about  half  an  hour  the  slag  commences  to  flow  from  the  floss- 
hole,  which  Is  kept  open  by  a  poker.  In  about  two  hours  more, 
the  ore  having  pubsided  considerably,  two  more  baskets  of  ore  and 
a  corresponding  supply  of  charcoal  is  given  with  a  new  luting 
for  the  bellows  nozzle.  In  another  two  hours,  this  having  also 
subsided,  the  charge  is  deemed  ready.  The  fire  is  then  raked 
out  through  the  flosshole,  and  the  charge,  consisting  of  a  pasty 
mass  called  phalka  or  jhauj,  is  shoved  out  with  a  crowbar  by  the 
smelter.  The  same  operation  is  repeated  until  seven  blooms 
are  obtained,  consuming  thirty-eight  baskets  of  ore,  thirty-one 
of  which  are  converted  into  the  seven  blooms,  and  the  remainder, 
comprising  the  partially  roasted  ore,  become  the  property  of  the 
smelter.  The  charcoal  consumed  weighs  340  sers,  or  a  little  more 
than  the  seven  blooms,  which  weigh  327  sers,  or  about  one-third 
of  the  ore  expended  (930  sers).  Each  bloom  consists  of  three 
qualities  of  metal,  all  intermixed  with  earthy  particles.  These  are 
kept  separate,  and  are  broken  into  small  pieces  before  being  sent 
to  the  khatauniya  or  refiner. 

The  furnace  of  the  refiner  is  smaller  than  that  of  the  smelter, 

and  the  implements  required  are  a  pincers, 
Refining  the  ore.  ,  .  . ,  ,  ,  , 

poker,  two  or  three  sleuge-hammers,  an 

anvil,  and  bellows.  The  fire  being  lit,  a  mixture  of  one-sixth  of 
first  quality,  one-sixth  of  second  quality,  and  the  remaining  two- 
thirds  of  third  quality,  in  all  about  six  sers  of  bloom  metal,  is 
placed  on  the  hearth  opposite  the  bellows,  with  the  larger  pieces 
nearest  the  fire.  The  blast  having  commenced,  in  a  quarter  of  an 
hour  the  slag  begins  to  flow,  and  in  another  quarter  of  an  hour  the 
1  Beckett,  III.,  Sel.  Rec.,  N.  W.P.,  25. 


OF  THE  NORTH-WESTERN  PROVINCEB. 


271 


metal  (now  a  porous,  pasty  mass)  is  taken  out  of  the  fire  and 
subjected  to  the  blows  of  two  or  more  sledge-hammers  ;  the  blows 
being  slight  at  first,  to  prevent  the  metal  flying  into  pieces,  but 
as  it  becomes  more  solid,  they  are  given  with  the  full  force  of 
the  workmen.  Meanwhile  a  fresh  supply  of  bloom-metal  is  placed 
on  the  hearth,  as  at  first.  The  hammered  mass,  after  several 
hammerings,  assumes  the  shape  of  a  small  bar,  weighing  one  and 
a  quarter  ser  ;  it  is  thick  in  the  middle  and  tapering  to  either 
extremity,  and  six  sers  of  charcoal  have  been  used  in  its  formation. 
This  bar  is  now  fit  for  the  market,  and  is  called  by  the  workmen 
phala,  but  by  the  plains-people  pain.  The  charcoal  used  hy  the 
refiner  is  made  from  the  dry  trunks  of  fir  trees  which  have  been 
felled  for  two  or  more  years,  while  that  made  use  of  by  the  smelter 
is  made  from  small  green  wood.  The  refiner  class  is  subdivided 
into  another,  called  Bhadeliya,  who,  instead  of  making  the  iron  into 
bars,  manufacture  it  at  once  into  cooking  utensils.  Nine  hundred 
and  thirty  sers  of  ore  produce  327  sers  of  bloom-metal,  which  in  its 
turn  produce  82  sers  of  marketable  bar-iron,  or  only  8*8  per  cent. 
The  bloom  operation  consumes  340  sers  of  charcoal  and  the  refining 
process  667  sers,  so  that  for  every  ser  of  iron  produced  8*2  sers  of 
charcoal  are  consumed.  The  Swedish  furnace  only  consumes  1*33 
times*  the  weight  of  the  iron  produced. 


The  mines  are  leased  for  a  term  of  years  to  contractors  for  a 
^  certain  sum,  and  the  lessee  collects  for  the 

season  from  the  different  classes  of  workmen 
at  the  following  rates :  from  each  son  or  miner  Rs.  2-} ;  from  each 
gang  of  smelters  Rs.  4£ ;  from  refiners  of  the  Khatauniya  class 
Rs.  4£,  and  from  those  of  the  Bhadeliya  class  Rs.  6.  The  miner  is 
originally  sole  proprietor  of  the  ore,  which  he  takes  to  the  smelter 
to  reduce  into  blooms,  giving  him  for  his  trouble  one  basket  of  ore 
(30  sers)  and  one  basket  of  charcoal  (5  sers)  for  each  bloom  turned 
out ;  also  for  each  set  of  seven  blooms  16  sers  of  grain,  and  food  for 
one  man  for  four  days ;  and  at  the  end  of  the  season  a  suit  of  clothes. 


Sometimes,  however,  owing  to  the  smelter  being  largely  in  debt  to 
the  miner,  he  does  not  receive  any  charcoal  from  him.  The  smelter 
can  only  work  for  certain  miners,  generally  five  in  number,  not 


being  allowed  to  work  for  any  other  miners ;  or,  in  other  words, 
each  party  of  five  miners  employ  one  family  of  smelters  exclusively. 
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Each  party  of  smeltera  must  consist  of  at  least  five  persons,  but 
they  generally  count  eight  to  ten  persons.  The  share  of  each  party 
of  refiners  is  one  half  of  the  bloom-metal  made  over  to  them  to 
refine,  no  further  remuneration  being  allowed  them.  Refiners, 
unlike  the  smelters,  are  not  bound  to  work  for  any  particular 
person,  but  may  work  for  any  one  that  chooses  to  patronize  them. 

In  the  roasting  and  smelting  of  the  ore  Captain  Herbert 

Improvement  needed  in  recommends  a  system  of  reverberatory  fur- 
appliances.  naces  for  these  two  different  processes.  An 


excellent  material  is  at  hand  in  the  indurated  talc  known  as  potstone, 
which,  though  soft,  is  infusible.  The  simple  blast  furnace  in  use  in 
Chili  would  also  be  an  improvement.  It  is  of  a  circular  shape, 
similar  to  a  lime-kiln,  covered  with  a  dome  to  confine  and  concen- 


Cfaili  furnace. 


trate  the  heat.  The  ore  is  arranged  in  it  in 
alternate  layers  with  the  fuel,  which  is  wood, 


and  being  lighted  it  continues  burning  for  a  considerable  time. 


When  required,  the  heat  is  urged  by  a  double  pair  of  bellows 


worked  by  a  crank  turned  by  a  water-mill. 


The  methods  of  reduction  practised  in  England,  where  the 


English  system. 


subject  is  best  understood,  vary  with  the  ore, 
and  even  with  the  establishment;  But  the 


differences  are  trifling  and  only  affect  the  minor  details.  The  two 
great  objects  to  be  effected  are,  first,  by  a  proper  calcining  heat  to 
drive  off  the  volatile  ingredients  sulphur  and  arsenic,  and  to  oxidate 
the  iron,  thereby  promoting  the  fusibility  of  the  ore  and  consequent 
separation  of  the  metal  from  the  scoria  when  in  fusion;  and, 


secondly,  by  an  intense  and  properly  continued  fusing  heat  to  effect 
the  vitrification  of  all  the  impurities  which  thus  form  a  slag  at  the 
top  and  are  skimmed  off  while  the  metal  sinks  down  in  a  compara¬ 
tively  pure  state.  To  promote  this  vitrification  of  the  ingredients 
occasional  additions  are  made  to  the  ore  as  the  case  may  seem  to 
require,  though  in  general  the  run  of  the  ores  is  such  as  to  require 
little  beyond  a  few  slags  of  an  old  smelting.  The  operations  of  roasting 
and  smelting  are  repeated  several  times,  each  smelting  being  followed 
by  a  roasting,  to  expedite  which  etfect  in  the  case  of  copper  the  ore  is, 
after  each  smelting  but  the  last,  let  into  water  to  be  granulated.  This 
separation  of  the  metal  into  such  small  parts  assists  the  calcining 
power  of  the  furnace,  and  the  work  is  more  speedily  effected  than  if 
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performed  on  the  mass.  After  the  lust  smelting  comes  the  process 
of  refining  or  poling,  which  consists  in  keeping  the  copper  in  a 
melted  state  covered  with  charcoal,  and  introducing  from  time  to 
time  a  wooden  pole  into  the  melted  moss  to  produce  the  evolution 
of  gaseous  matters.  Lead  is  sometimes  used  both  in  Hungary  and 
England  to  expedite  the  previous  operations  of  the  refinery.  The 
oxides  of  this  metal  are  amongst  the  most  powerful  vitrifiers  known. 
As  such  they  are  effectual  in  the  assay  and  refinery  of  the  precious 
metals,  and  as  such  they  may  be'  also  used  with  copper.  But  the 
process  requires  attention,  for  if  not  stopped  in  time,  or  if  too  much 
lead  be  added,  the  copper  itself  will  be  oxidated  and  vitrified. 

The  process  of  manufacturing  iron  from  the  ores  is  different 
from  that  of  copper,  inasmuch  as  none  but  the  oxides  or  carbonated 
oxides  of  the  former  metal  are  ever  employed.  In  the  copper  ores, 
that  is  in  those  which  occur  in  any  quantity,  the  metal  is  combined 
with  sulphur,  which  can  only  be  driven  off  by  repeated  roastings. 
In  the  iron  ores  the  metal  is  united  to  oxygen  and  mixed  with 
various  earthy  impurities.  In  reducing  these  ores,  then,  there  are 
three  distinct  points  to  be  attended  to :  first,  the  provision  of  a 
substance  which  shall  effectually  take  the  oxygen  from  the  ore, 
leaving  the  metal  mixed  only  with  its  earthy  constituents ;  second, 
the  proportioning  the  flux  U3ed  to  those  earthy  ingredients  so  as  to 
insure  a  complete  vitrification  of  them  and  separation  from  the 
metallic  particles ;  and  third,  a  sufficient  heat  to  fuse  the  latter,  that 
the  separation  and  reduction  may  be  more  complete.  The  first 
point  is  attained  by  using  a  sufficient  quantity  of  charcoal  in  the 
reduction  of  the  ores ;  the  second  by  adding,  as  the  ore  may  require 
it,  limestone  or  other  flux ;  and  the  third  point  is  only  to  be  effected 
by  using  a  powerful  blast  furnace. 

It  is  not  easy  to  give  the  outturn  from  the  mines,  the  arrange¬ 
ments  are  so  intricate  and  the  returns  so 

uttum.  imperfect.  In  1868  about  29  maunds  of 

copper  were  raised  from  the  Kumaon  mines,  and  in  1869  the  same 
mines  yielded  the  same  amount,  of  which  21  maunds  were  exported. 
The  Dhanpur  mines  in  Garhw41  yielded  10  maunds  of  oopper  in 
1869,  but  every  year  since  the  produce  has  decreased.  In  1868  the 
Kumaon  iron  mines  yielded  aboilt  2,000  maunds  of  metal,  and  the 
Garhw&l  mines  about  1,752  maunds,  while  the  returns  of  1869  give 
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5,153  maunds  for  Kumaon  and  529  maonds  for  GarhwAl.  Besides 
this  an  immense  quantity  of  copper  is  imported  into  Kumaon  in  the 
shape  of  manufactured  vessels  for  oulinary  purposes:  about  2,000 
maunds  of  iron  also  are  imported  from  the  plains  against  155 
maunds  exported.  No  relianoe  can  be  placed  upon  Hie  estimates  of 
outturn  in  recent  years,  as  the  mines  have  been  leased  for  a  term  of 
years,  and  the  lessees  are  not  inclined  to  have  their  affairs  too  closely 
examined. 


Previous  to  the  GorkhAli  conquest  of  Garhw&l  the  copper  mines 


Financial  results  of  the 
settlement  ef  the  revenue 
derived  from  minerals. 


of  N&gpur  are  said  to  have  yielded  Rs.  5,000 
Gk.  a  year,  or  about  Rs.  3,800  of  our 
money.  The  entire  mineral  revenue  of 


Kumaon  and  Garhw&l,  including  mint  dues1  on  the  coinage  of  copper 
pice,  had  fallen  in  1812  to  Rs.  4,800  Gk.,  equivalent  to  Rs.  3,600 
British  currency.1  This  was  mainly  due  to  the  neglect  of  the 
Gorkh&li  Government,  under  which  the  mines  had  fallen  in  and 
beoome  choked  with  rubbish.  Their  suspicious  policy  prevented 
them  from  trusting  their  own  officers,  whilst  their  want  of  probity 
precluded  any  private  person  from  venturing  to  sink  the  capital 
necessary  to  re-open  the  mines.  In  1815  the  Nagpur  mines  were 
leased  for  Rs.  10,  and  in  the  following  year  for  Rs.  15,  and  with  the 
villages  attached  to  them  seldom  brought  in  more  than  Rs.  1,850  a 
year,  whilst  those  in  Kumaon  were  leased  at  Rs.  850  a  year.  Up 
to  the  year  1826  the  revenue  of  the  Kumaon  mines  was  included 
in  the  assessment  of  pargana  R&mgarh,  and  that  of  the  Garhw&l 
mines  in  pargana  Dhanpur,  and  subsequently  was  accounted  for  in 
the  returns  of  the  pargana  within  which  they  are  actually  situated. 
Between  the  years  1815  and  1840  the  revenue  derived  from  mines 
averaged  as  follows  : — 


Kumaon. 

Garhwil. 

Total 

Rs. 

Rs. 

Bs. 

Copper  .M 

...  801 

2,086 

2,887 

Iron  ... 

...  1,906 

226 

2,131 

2,706 

2,312 

6,018 

The  highest  mineral  revenue  of  the  province  for  any  one  year 
amounted  to  Rs.  5,417.  This  return  was  not  altogether  due  to  the 


1  These  mint  dues  were  collected  for  a  few  years  under  British  rale  at  the 
mines  of  Dhanpar  and  Gangoli,  and  at  one-half  per  cent,  yielded  a  revenue  of 
Bs.  800  a  year.  To  Board,  dated  6th  August,  1821. 
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smelting  of  ore,  and  included  the  land  revenue  of  villages  attached 
to  the  mines  for  the  location  and  support  of  labourers.  Mr.  Beckett 
in  his  report1  on  the  settlement  of  Garhw&l  gives  the  revenue  of  each 
mine  from  1839-40  to  1863-64.  The  revenue  every  fifth  year  from 
each  class  of  mine  during  this  period  waa  as  follows : — 


ClftAS  Of 
mine. 

1839-40. 

1844-46. 

1849-60. 

1864-66. 

1859-60. 

1863-64. 

Total 

revenue  from 
1888-39  to 
1863-64. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Ra 

Iron 

609 

727 

779 

430 

272 

134 

8,764 

Copper  ... 

1,990 

2,442 

2,138 

1,305 

81 

627 

21,304 

Lead 

•  •• 

5 

3 

3 

•SI 

10 

64 

Total  ... 

2,599 

3,174 

2,920 

353 

771 

25,132 

N  umber 

I  I 

of  mines 

worked. 

24 

25 

23 

HI 

11 

30 

76 

In  1865  there  were  24  iron,  9  copper,  and  2  lead  mines  worked 
in  Garhwal,  and  33  iron,  35  copper,  and  3  lead  mines  had  been, 
abandoned.  The  lead  mines  have  since  been  abandoned,  and  the 
revenue  from  copper  and  iron  mines  in  1878-79  was  as  follows.* — 


18/8  ... 
1879  ... 


Copper. 
Rs.  a.  p. 
...  86  8  0 
...  89  0  0 


Iron.  Total. 

Rs.  a.  p.  Rs.  a.  p. 

136  12  0  223  4  0 

153  8  0  242  8  0 


There  are  no  statistics  of  outturn  for  these  years. 

In  his  Kurnaon  settlement  report  Mr.  Beckett  gives  the  revenue 
of  each  mine  from  the  year  1844-45  to  the  year  1872-73.  The 
revenue  every  fifth  year  from  each  class  of  mine  during  this  period 
was  as  follows : — 


Clads  of 
mine. 

1848-49. 

1853-54. 

1858-59. 

1863-64. 

1868-69. 

1872-73. 

Total 

revenue  from 
1848-49  to 
1872-73. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Bs. 

Copper  .. 

100 

48 

Ml. 

120 

67 

30 

2,831 

Iron  (i 

2,274 

1,751 

1,632 

870 

929 

1,420 

46,126 

Total 

2,874 

1,799 

1,682 

990 

AQg 

1,460 

48,967 

■Allahabad,  1866. 
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The  following  quotation  from  the  Commissioner’s  report  in  1874 
gives  the  opinion  of  those  best  acquainted  with  the  subject  on  the 
future  of  the  mining  industry  in  Kuinaon : — “  Iron  and  copper 
abound,  but  at  the  present  value  of  labour  the  mines  are  worth  very 
little.  The  sons  or  miners  have,  as  a  rule,  given  up  their  old  trade 
and  taken  to  contracts.  The  great  attraction  to  miners  in  former 
times  was  the  cheapness  of  grain  in  the  Khetsari  valley,  where  iron 
was  most  extensively  manufactured.  This  advantage  no  longer 
exists,  for  the  market  at  Ranikhet  has  doubled  the  price  of  grain, 
and  the  miners  would  be  no  longer  content  to  exchange  their  labour 
for  the  small  profits  on  iron.  Copper  mines  are  in  no  greater 
favour.  Formerly  some  villages  where  the  miners  reside  were 
included  in  the  mining  leases  of  Kumaon  and  Garhwal.  These 
villages  have  been  settled  with  the  miners,  therefore  they  are  no 
longer  servants  of  the  contractor.  Tea  gardens  and  other  labour 
markets  offer  much  better  terms  than  a  contractor,  who,  at  the  least 
possible  expenditure,  tries  to  make  the  greatest  possible  profit. 
These  contractors  know  nothing  about  the  science  of  mining,  and 
they  have  no  money  to  expend  in  penetrating  beyond  the  worked- 
out  galleries.  In  fact  the  mines  have  collapsed,  and  without  consi¬ 
derable  outlay  no  reasonable  profit  can  be  expected.  Labour  is 
expensive,  and  English  copper  can  be  bought  at  a  cheaper  rate  in 
the  Almora  bazar  than  the  local  miners  can  produce  it  with  profit. 
I  expect  nothing  more  from  native  petty  contractors  than  a  pittance 
which  they  can  realize  by  the  resident  miners  working  when 
convenient  to  themselves,  when  they  give  half  of  the  ore  to  the 
contractors  and  keep  the  other  half.  No  doubt  there  is  abundance 
of  copper  in  Gangoli ;  but  any  mines,  copper  or  iron,  that  are  now 
worked  barely  produce  sufficient  for  local  consumption.  Agricul¬ 
tural  instruments  are  made  for  the  people  of  the  surrounding 
country,  and  a  few  copper  vessels ;  but  all  the  mines  in  the  interior 
arc  in  remote  places,  and  too  far  removed  from  a  good  market  to  be 
of  much  value.” 

The  gold  exported  from  Kumaon  is  either  obtained  from  the 
^  streams  within  the  province,  or  is  brought 

down  by  the  Bhotiya  traders  from  Tibet. 
Although  no  mine  of  this  metal  has  been  discovered  in  the  province, 
there  are  indications  of  its  existence  in  Garhw&l.  The  sands  of  the 
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Alaknanda,  Pindar,  and  Bona  furnish  a  small  amount  of  goldrdust. 
The  Ganges  also  is  auriferous  as  far  as  Lachhman  Jhtila,  and  the 
RAinganga  for  a  short  distance  below  its  junction  with  the  Bona. 
The  washing  is  nowhere  a  profitable  occupation,  and  scarcely  gives 
an  average  of  four  annas  a  day  for  each  workman.  The  gold 
obtained  by  washing  the  sands  of  rivers  paid  a  small  duty  during 
the  Gorkhali  rule,  and  was  leased  with  the  forest  duties  for  a  short 
time  after  the  British  occupation,  but  the  amount  was  too  trifling  to 
render  its  continuance  expedient,  and  it  was  accordingly  abolished 
by  Mr.  Traill.  Undoubtedly  a  greater  return  might  be  had  from 
this  source  by  the  use  of  mercury,  as  in  Australia,  for  the  purpose 
of  separating  the  gold  from  the  sand ;  for  os  this  is  afterwards 
recovered  by  a  simple  process  of  distillation,  the  expense  would  be 
very  little  more  than  it  now  is.  Captain  Herbert  found  gold  in  a 
matrix  of  granite  near  the  Alaknanda. 

The  gold  imported  from  Tibet  by  traders  is  chiefly  taken  in 

„ .  exchange  for  grain  or  cloth  to  balance  their 

Tibetan  gold  mines. 

accounts,  as  rupees  are  taken  by  them  at 
the  hill  fairs  for  the  same  purpose.  The  principal  gold  mines  in 
Tibet,  sdr-chaka ,  are  ten  days’  journey  beyond  the  borax  fields 
further  north  and  north-east  in  a  district  otherwise  uninhabitable, 
named  Sdr-bachydd.  These  are  farmed  or  managed  by  a  tar-pan  or 
gold  commissioner  on  a  triennial  contract  direct  from  Lhassa.  The 
lessee  in  1845  was  also  Garpan  Urku-wa  at  Gartoh,  «nd  paid 
Rs.  17,000  per  annum  for  the  lease.  He  had  170  miners  at  work, 
for  whose  subsistence  he  used  to  send  supplies  from  Pruang.  It 
would  also  appear  to  be  sometimes  the  custom  to  sublet  ‘claims’  at 
a  tax  of  a  sarjao  or  jao  of  gold,  about  7^  mashas,  or  ten  rupees.1 
The  gold  mines  are  worked  by  pits  and  shafts  under  ground,  where 
the  gold  is  found  in  its  pure  native  state,  and  undergoes  no  other 
process  than  washing  and  shifting,  and  after  that  requires  little  or 
no  refining.  In  this  state,  tied  up  in  little  bags  called  sdr-thu  (H. 
phatang ),  weighing  about  90  grains,  it  forms  the  heavy  currency  of 
the  country.  A  superstitious  belief  holds  ground  that  no  large 
nugget  should  be  removed,  as  it  belongs  to  the  genii  of  the  place, 
but  the  Lama  of  Gnari  is  said  to  have  one  weighing  nearly  a  ser. 

1  H.  Strachcy,  J.  A.  S.  Ren.,  XVIII.  (2).  S  ;  J.  D.  Cunningham,  ibid,  XIIL  ; 
Herbert  to  Commissioner  of  Kumaou,  19th  January,  1826. 
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Gold  is  sold  at  the  same  fairs  as  the  borax,  and  is  imported  to  the 
value  of  about  Rs.  10  to  12,000  annually. 

The  gold  in  the  bags  commonly  onrrent  has  usually  not  more 

than  7*73  specific  gravity.  Even  the  picked 
Thok  Jalang  mines.  .  ,  6  /  F 

yellow  grains  have  only  a  specific  gravity 

of  11*96,  showing  that  they  are  alloyed  with  some  other  metal. 
The  grosser  impurities  appear  to  consist  of  iron  more  or  less 
oxidised.  One  of  Montgomery's  pandits  visited  the  gold  mines 
of  Thok  Jalang  in  Rohtoh  in  1867,1  and  describes  it  as  a  great 
excavation  from  10  to  200  paces  in  width  and  25  feet  in  depth, 
access  to  the  bottom  being  by  means  of  steps  and  slopes, 
the  earth  dug  out  being  thrown  on  either  side.  The  digging 
is  carried  on  with  a  long-handled  kind  of  spade  or  an  iron 
hoe,  the  iron  for  which  comes  from  Ladak.  A  very  Bmall  stream 
runs  through  the  gold  field,  and  the  bottom  is  consequently 
a  quagmire  during  the  daytime.  The  diggers  dam  up  the 
water,  leaving  a  sloping  channel  for  an  escape.  A  cloth  is  then 
spread  at  the  bottom  of  this  channel,  and  the  channel  is  sup¬ 
plied  by  one  man  with  the  auriferous  earth,  and  another  gives 
water,  so  that  the  gold  sinks  to  the  bottom  and  is  caught  in 
the  cloth  at  the  end.  Some  nuggets  weigh  up  to  two  pounds. 
The  diggers  come  from  the  Tsang  province  round  Shigatze  or 
Digarcha.  There  are  numbers  of  abandoned  gold  fields  in  different 
directions  about  Thok  Jalang,  and  probably  a  whole  series  of  them 
from  Rohtoh  to  Lhassa.  The  Sdrpan  levies  a  tax  of  about  half  a  tola 
( taishu ),  or  two-fifths  of  an  ounce,  from  each  digger.  There  is  no 
wood,  and  water  can  only  be  had  from  melted  ice.  A  cold  wind  blows 
at  all  seasons,  and,  in  consequence,  the  tents  of  the  diggers  are 
pitched  in  excavations  in  the  ground  to  protect  them  from  this 
wind.  The  dried  dung  of  yaks,  ponies,  and  sheep  afford  fuel. 
The  Tibetans  cook  and  eat  three  times  a  day,  their  food  consisting 
chiefly  of  boiled  meat,  barley  cakes,  buttermilk,  and  tea  stewed 
with  butter  :  they  also  smoke  a  great  deal.  They  always  sleep  with 
their  knees  close  up  to  the  head  and  rest  on  the  knees  and 
elbows,  huddling  all  the  clothing  on  to  their  backs.  The  price  of 
gold  at  Thok  Jalang  was  about  to  6  rupees  per  $aiihn,  or  30 
rupees  per  ounce. 

1  Rec.,0. 1.,  H.  D.,  3$. 
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Silver  was  brought  down  to  these  provinces  from  Tibet 

in  former  times.  It  was  imported  int 
that  country  from  those  surrounding  ic 
(probably  China),  and  does  not  seem  to  be  found  in  Tibet  itself 
in  any  quantity.  It  was  sent  into  Tibet  in  a  crude  state  in 
lumps  called  dcja  or  thaka ,  of  a  general  value  of  Rs.  165  each. 
Importations  from  that  source  have  ceased  for  some  time,  owing 
possibly  to  the  great  and  growing  influx  of  silver  in  the  shape 
of  rupees  from  British  territory.  Formerly  all  borax,  salt,  Ac., 
was  bartered  for  grain,  cloth,  Ac.,  but  now,  while  a  large  amount 
is  still  disposed  of  in  that  way  (probably  to  procure  actual 
necessaries),  still,  whether  it  proceed  from  the  increase  of  trade 
and  the  portability  of  coin  for  hoarding  purposes;  or  from  the 
existenoe  of  a  greater  demand  for  silver  in  Tibet,  by  far  the 
largest  amount  of  borax  is  disposed  of  here  for  British  money. 
The  Bhotiyas,  too,  state  that  our  coin  is  largely  current  in  Qartoh 
and  the  other  large  towns,  and  is  preferred  by  the  inhabitants 
there  to  the  coinage  of  other  countries.  They  ask  for  the  Che- 
hardddr  Rupaya ,  or  face-printed  money.1  The  difference  in  the 
exchange  now  made  up  in  Government  rupees  cannot  be  leas 
foan  eighty  thousand  to  one  lakh  of  rupees  per  annum.  This 
trade  in  rupees  dates  from  about  1820,  when  they  began  to  dis¬ 
place  the  Srinagari  and  Lad&ki  rupees. 

The  mines  of  copper  in  Kumaon  and  Garhw&l  have  never  been 

of  much  practical  value  either  as  a  source 
Copper  mines.  BUpply  for  local  consumption  or  as 

offering  a  valuable  return  to  labour  and  capital.  They  are  still, 
however*  deserving  of  notice,  and  we  shall  now  describe  each  in 
succession,  commencing  with  the  Gangoli  mines  in  Kumaon. 

The  Rai  mine  in  pargana  Gangoli  is  the  most  important-  in 

Kumaon.  The  ore  is  chiefly  pyrites  in  a 
BAi  mine.  matrix  of  indurated  and  sometimes  slaty 

talcose  and  steatitic  schists  inclosed  in  dolomite.  ..In  some  places 
the  one,  and  in  some  places  the  other,  forms  the  roof  and  sides  of 
the  mine.  The  dolomite  has  a  large  crystalline  grain  and  great 
tenacity,  and  forms  a  perfectly  durable  work  when  excavated.  The 
schists  when  massive  may  be  depended  on,  and  can  be  easily  worked, 

1  Lawder  in  Bee.  Geol.  8ur. 
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but,  a a  a  rule,  they  occur  of  such  inferior  oonsistenoe,  having 
much  the  appearance  of  re-united  debris,  that  they  require  support, 
and  often  occasion  much  inconvenience  and  even  danger.  The  ore 
occurs  in  the  schists  in  numerous  strings,  having  every  appearance 
of  being  leaders,  as  they  are  called,  to  solid  ore,  and  forming  a  dis¬ 
tinct  lode.  The  strike  or  direction  of  the  strata  is  nearly  W.-N.-W. 
to  E.-S.-E.,  dipping  at  an  angle  of  about  45°  to  the  N.-N.-E.  The 
copper  ore  is  accompanied  by  iron  pyrites  which  are  occasionally 
found  in  the  pentagonal  dodecahedron  form,  but  most  commonly  in 
such  irregular  and  anomalous  forms  as  can  with  difficulty  be 
described.  There  are  a  few  specimens  of  grey  copper,  but  the  work¬ 
ing  ore  is  undoubtedly  pyrites.  On  visiting  the  mine  in  1836, 
Captain  Drummond  found  the  lode  about  two  feet  wide,  containing 
a  good  yellow  copper  ore,  but  with  a  large  proportion  of  its  matrix 
talcose,  twenty  per  cent,  only  being  metalliferous.  The  ore  is 
extracted  in  the  usual  way  by  means  of  drifts  slightly  inclining 
upwards,  to  allow  for  drainage.  The  adit  at  Captain  Drummond’s 
visit  was  driven  on  the  course  of  one  of  the  lodes  which  continues 
west  about  60  feet,  when  it  falls  in  with  another  lode  that  alters  its 
direction  to  15,°  and  afterwards  to  30°  north,  inclining  nearly  50°  to 
the  east  of  north.  At  that  time  the  adit  had  penetrated  some  348 
feet  from  the  entrance.  The  ore  had  been  taken  away  from  beneath 
as  far  as  the  miners  could  excavate  it,  and  the  hollow  had  been  filled 
up  with  rubbish.  From  above,  too,  the  ore  was  taken  away  as  far 
as  it  was  found  productive.  The  passage  varied  from  two  to  four 
feet  in  height  and  from  two  to  two  and  a  half  feet  in  width,  being 
bounded  by  the  hard  dolomitic  rock  which  the  miners  did  not 
know  how  to  remove.  In  1868-69  these  mines  fell  in  and  became 
flooded  with  water.  About  a  couple  of  hundred  yards  to  the  north, 
and  in  the  same  hill,  is  another  similar  deposit  of  copper.  This 
used  to  be  laid  open  to  the  surface  during  the  rainy  season,  and  was 
then  allowed  to  fall  in,  bo  soon  as  the  water  employed  by  the  miners 
to  carry  off  the  talcose  mud  from  the  ore  ceased  to  be  plentiful. 
This  also  has  ceased  to  be  worked  for  some  time. 

JLU  1815  one  specimen  of  fused  copper  from  the  Gangoli  mine 
Ore  swayed^  and  several  specimens  of  the  ore  in  matrix 

were  sent  to  the  Mint  at  Calcutta  for  assay. 
The  report  showed  that  the  ore  was  mixed  with  arsenic  and  sulphur, 
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and  prodaoed  25  per  cent,  of  malleable  metal,  but  the  specimens  were 
too  small  to  allow  of  any  exhaustive  examination  of  them.1  In  1826 
Captain  Herbert  valued  the  outturn  at  85  per  cent,  of  the  pure  ore, 
and  in  1836  Captain  Drummond  gave  the  general  result  from  the 
pyrites  in  their  perfectly  pure  state  as  about  30  per  cent,  of  metallic 
copper.*  Pyrites,  though  not  a  rich  ore,  is  the  most  important  of 
any,  from  its  abundance  and  from  being  generally  more  to  be 
depended  on  for  continuance  than  the  richer  varieties.  In  England 
more  copper  is  obtained  from  it  than  from  all  the  other  ores 
together.  The  Gangoli,  Sira,  and  Sor  mines  were  farmed  from 
the  conquest  until  1828,  when  they  were  leased  for  one  year  to  the 
miners,8  and  were  again  farmed  at  a  reduced  rent  in  1833.  In 
1815  they  yielded  a  revenue  of  Rs.  850,  increased  to  Rs.  1,201  in 
1819  and  1820,  and  to  Rs.  1,215  in  1821  and  1822,  but  in  1874 
the  whole  of  the  copper  mines  of  Kuraaon  brought  in  a  revenue 
of  only  Rs.  30  a  year. 

The  Sira  mines  in  Patti  B&rabisi  in  pargana  Sira  are  situated 

on  the  northern  side  of  a  hill  somewhat 
Sira  minea.  ...  , 

higher  than  the  one  at  Rai.  Ihe  ore  here 

too  consists  of  copper  pyrites,  accompanied  by  iron  pyrites  in  a 
gangue  formed  of  dolomitic  and  talcose  rocks.  In  1816,  a  specimen 
of  copper  ore  from  the  Sira  mine  was  sent  to  the  Mint  at  Calcutta 
for  assay,  with  the  result  that  it  was  found  to  contain  only  24  per 
cent,  of  malleable  metal,  so  that  it  was  thought  that  this  mine  would 
not  repay  the  working.4  Captain  Drummond  found  that  nearly 
thirty-three  fathoms  from  the  entrance  the  adit  struck  on  a  copper 
lode  on  which  a  level  passage  was  driven  that  continued  westward, 
its  course  being  about  10°  south  of  west,  and  the  dip  northerly 
from  45°  to  50°.  The  ore  was  harder  and  more  mixed  with  iron 


pyrites  than  the  ore  at  Rai.  At  the  end  of  the  level  a  second  lode 
yielding  a  poor  ore  was  met,  and  beyond  it  a  pit  was  sunk  which 
seemed  to  have  yielded  in  former  times  fair  returns. 

The  Gaul  mine  in  Patti  Kharahi  and  the  Sor  Gurang  are  simi- 


Gaul :  For  Gurang. 


larly  situated,  but  the  ore  produced  is  in 
very  small  quantities,  consisting  of  grey 


1  To  Government,  dated  14th  June,  ISIS.  From  Government,  dated  13th 
January,  181G.  *  Sec  further  Stat.  Kiun..  p.  3?<!)  :  J.  A.  S.  Ben  VII.,  Mj. 

3  To  Board,  dated  2nd  January.  1829.  4  From  Government,  dated  Utli 

Jauuary,  1816. 
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copper,  copper  pyrites,  and  carbonate  of  copper.  Steatite  and  lime¬ 
stone  are  the  neighbouring  rocks,  the  steatite  forming  the  gangue. 
The  Sor  mine  had  not  been  worked  up  to  1833,  although  a  lease  at 
a  small  rental  had  been  taken  out  in  1821.1  Captain  Herbert  notices 
that  all  these  ores  are  free  from  the  presence  of  arsenic,  which,  above 
all  other  metals,  deteriorates  the  quality  »f  the  copper  and  is  most 
difficult  to  remove. 


In  digging  the  foundation  of  a  house  at  Hawalbdgh  the  workmen 

came  on  a  vessel  containing  three  crystallized 
specimens  of  bournonite,  the  triple  sulpburet 
of  copper,  antimony,  and  lead,  and  the  only  trace  hitherto  dis¬ 
covered  of  its  existence  in  these  hills  (1826).  Copper  pyrites 
also  exist  near  Ganai  and  Phadi&li  in  Patti  Athg&on  in  pargana 
Gangoli ;  at.  Bujiil  and  RathAyat  in  Patti  Bel  in  a  matrix  of  steatite 
and  feldspar  ;  and  at  T&mba  kan  in  Patti  Gangoli  in  a  matrix  of  tal- 
cose  rocks.  There  are  small  mines  in  Patti  Giwar,  at  Chin  ka  KAli, 
Beler,  Sor,  and  at  Kemakhet,  on  the  east  bank  of  the  Ladkiya  river 
in  Kali  Kumaon. 


The  copper  mines  of  British  Garhwal  are  more  extensive  and 

have  always  borne  a  higher  reputation  than 

CoDDer  mines  of  Oarhwil. 

those  of  Kumaon.  The  principal  are  situ¬ 
ated  at  Dhanpur  and  Dhobri  in  pargana  Dewalgarh.  These  mines 
yielded  a  considerable  outturn  in  former  times,  but  of  late  years 
operations  have  not  been  so  vigorously  carried  on,  owing  to  the 
intricacy  of  the  workings,  and  the  idea  prevailing  among  the  miners 
that  very  little  ore  remains  in  the  mines. 


The  Dhanpur  mine  is  situated  on  the  north  side  of  a  high  and 

precipitous  range  in  compact  dolomite.8  The 
Dhanpur  mine.  .  .  „  .,  , 

ores  are  principally  copper  pyrites  and  grey 

or  vitreous  copper  ores,  with  the  red  oxide  and  green  carbonate  in 

smaller  quantities,  the  latter  being  scarce.  The  ores  are  found  in  a 

bed  about  fifty  to  sixty  feet  wide,  which  runs  nearly  north  and  south, 

and  underlies  east  about  one  foot  in  the  fathom.  It  is  divided  by  a 

bed  of  potstone  or  indurated  talc,  which  runs  through  the  copper 

formation  longitudinally,  conforming  to  the  strata  and  having  a  frith 

1  To  Board,  dated  14th  February,  1829.  *  Mr.  Wilkin’s  report,  J.  A.  8., 

Ben.,  XII.,  454  ;  Reckendorf’s  report,  ibid,  XIV.,  471  ;  Captain  Herbert  to  Com¬ 
missioner,  10th  January,  1826. 
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or  fluknn  on  the  western  side.  The  seams  of  ore  are  sometimes  one 
foot  in  thickness,  but  seldom  more  than  one  inch.  In  his  report  on 
Dhunpur,  in  1816,  Mr.  Traill  declared  that  these  mines  were  inca¬ 
pable  of  much  improvement,  and  that  the  ore  produced  was  not  rich. 
The  lease  of  the  mines,  including  the  twenty-two  villages  attached  to 
supply  the  requisite  labour  and  grow  grain  for  the  miners,  was  fixed 
at  Rs.  1,850  a  year.  Up  to  1829  there  was  little  improvement,  as 
the  lessees  were  too  poor  to  undertake  the  cleaning  out  of  the  mines, 
and  no  capitalist  would  venture  to  take  them.1  In  1838,  the  best 
seam  or  vein  seen  by  Mr.  Wilkin  was  not  more  than  half  an  inch 
thick,  and  in  1841  the  best  lode  worked  was  about  two  inches.  The 
veins  are  very  close  together,  and  being  softer  than  the  matrix,  the 
ore  used  to  be  first  removed,  and  then  the  miners  burned  the  rock 
with  wood  and  threw  water  on  it  to  facilitate  removal.  The  red 
dolomite  is  of  such  a  consistence  as  to  seldom  require  props  for  its 
support,  thus  enabling  the  miners  to  dispense  with  wooden  frame¬ 
work  and  to  work  all  the  year  round,  while  the  situation  of  the  mine 
on  the  top  of  a  hill  admits  of  adits  for  drainage.  The  interior 
consists  of  a  network  of  chambers  from  end  to  end. 

The  Dhobri  mine  is  situated  on  the  south  side  of  the  Dhanpur 
.  .  range  in  very  nearly  the  same  kind  of  rock 

as  the  Dhanpur  mine,  but  in  this  mine  most 
of  the  veins  are  horizontal,  running  along  the  side  of  the  hill.  At 
the  surface  they  are  very  small,  containing  oxide  of  iron  and  green 
stains  of  copper,  and  occasionally  copper  pyrites.  The  present 
working  mine  is  not  extended  very  far  from  the  outside  of  the  pre¬ 
cipice  or  surface,  the  ores  being  much  the  same  near  the  surface  as 
at  a  distance  from  it.  When  the  miners  find  their  passages  grow¬ 
ing  long  and  tedious  they  begin  outside  on  a  new  vein.  There  are 
several  old  mines  west  of  the  Dhobri  village  ;  one  of  them  is  very 
extensive,  and  the  ores  seem  to  have  been  most  abundant  when  the 
horizontal  vein  was  crossed  by  perpendicular  ores  ;  but  the  whole  of 
the  horizontal  vein  has  been  taken  away.  The  most  western  of  these 
veins  is  said  to  have  been  very  rich,  but  it  fell  in  about  the  time  the 
Gorkh&lis  entered  the  province,  and  has  not  been  opened  since.  The 
ores  of  these  mines  are  principally  copper  pyrites,  containing  25  per 
cent,  of  copper.  There  is  water  for  machinery  about  a  mile  and  a 
1  To  Government,  dated  14  th  February,  1829. 
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half  below  the  mine,  and  wood  for  all  purposes  near  that  place. 
There  is  another  mine  on  tliis  range  at  Maulgiri,  said  to  be  in  the 
same  rock  as  the  Dhobri  mine.  There  are  other  mines  of  both 
copper  and  iron  in  Dhanpur,  but  few  of  them  are  worked,  and  they 
are  for  the  most  part  of  little  value.  The  mines  were  leased  in 
1872  to  a  European,  but  even  then  western  intelligence  and  energy 
could  not  make  them  a  remunerative  investment.  There  is  a  copper 
mine  in  Patti  Lobha  at  Agar  Sera1  in  the  face  of  a  precipice  on  the 
right  bank  of  the  R&mganga  river  which  was  leased  in  1872  for  three 
rupees.  The  lessee,  however,  makes  little  profit,  as  the  shafts  have 
been  sunk  so  deep  that  men  are  afraid  to  enter  them,  and  the  rock  is 
too  hard  to  allow  of  fresh  shafts  being  driven,  unless  at  great  expense. 


The  Pokhri  mines. 


Chaumattiya  mine. 


The  Pokhri  copper  mines  early  attracted  the  attention  of  the 

Government  of  the  country.  For  many 
years  they  had  been  worked  by  the  Garhwal 
Rajas,  and  subsequently  by  the  Gorkhdlis.  They  consist  of  several 
separate  mines  ;  that  known  as  the  Chaumattiya  is  situated  in  talc 

which  rests  on  dolomitic  limestone.  The 
lode  after  crossing  the  ridge  east  of  the  mine 
enters  a  very  compact  basin,  in  which  is  situated  the  Duined  mine. 
This  has  not  been  worked  much,  owing  to  the  softness  of  the 
fade  and  the  abundance  of  water,  but  it  is  said  to  have  a  good 
lode  in  one  part  of  it.  The  lode  then  crosses  the  hill  near  Deoth&n, 
a  small  village  above  the  mine,  and  is  found  near  Gugli  and 
Keswara,  where  some  ores  have  been  extracted,  but  have  never 
proved  very  profitable  in  working.2 


The  Ruja’s  mine  is  situated  about  450  yards  north  of  the  Chau- 

,  .  mattiya  mine  in  common  dolomite  which 

Raja  s  mine.  J 

rests  on  talcose  schist.  A  shaft  of  70 

fathoms  was  dug  by  the  early  workers  meeting  an  adit  which  must 

have  been  driven  over  100  fathoms  through  dead  ground.  Several 

other  adits  were  driven,  and  when  they  fell  together,  about  one 

hundred  years  ago,  there  were  three  places  where  copper  was 

found — the  Gaja  Chauk,  Kuvera  Chauk,  and  Bhartw&l  Kria,  all  of 

which  have  now  fallen  in.  The  produce  was  about  300  sers  of  ore 

a  day,  yielding  25  per  cent,  of  copper.  Two-thirds  were  claimed 

1  Deec  ibed  by  Bcckctt  in  Sel.  Rec.,  N  -W.  P.,  III.,  N.  8..  371.  *  For 

aetfu\*  o  these  mines  see  Mr.  Wilkin's  report  in  J.  A.  S.  Ren.,  XII..  451.  nud 
Reckent>  °  rf  in  ibid,  XIV.,  471. 


OF  THE  NORTH-WESTERN  PR0VINCE8. 


m 


by  the  RAja,  and  the  remainder  was  left  to  the  miners,  who  had  alio 
grants  of  land  free  of  revenue.  The  experiments  of  Mr.  Wilkin 
already  noticed  were  confined  to  these  two  mines  and  a  new 
mine  which  he  opened  close  by.  In  the  new  mine  the  lode  was 
vory  promising  and  yielded  good  specimens  of  ores  near  the  surface, 
but  at  a  depth  of  fifteen  fathoms  it  became  poor,  and  was  consequent* 
ly  abandoned.  During  the  time  the  experiment  lasted  the  expen* 
diture  on  the  Chaumattiya  mine  amounted  to  Rs.  2,847,  and  the 
return  in  copper  to  Rs.  231,  besides  about  three  to  four  hundred 
rupees  worth  of  ore.  Rs.  347  were  expended  on  the  Raja’s  mine, 
and  the  experiment  was  then  abandoned,  and  the  new  mine 
cost  Rs.  246  before  the  operations  were  closed.  The  entire  net 
cost  of  the  undertaking  when  operations  ceased  was  for  labour,  in 
working  the  mines,  less  sale  proceeds  of  copper,  Rs.  2,585,  and  for 
European  superintendence  Rs.  4,800,  or  a  total  of  Rs.  7,385.  These 
mines  were  then  leased  to  a  native  contractor  for  Rs.  500  a  year. 


In  addition  to  the  three  mines  mentioned  above  there  are  several 
others  in  the  vicinity  of  Pokhri,  some  of  which  were  worked  by 
the  former  rulers,  and  some  again  have  never  been  opened.  Mr. 
Wilkin  noticed  the  principal  mines,  and  described  them  as  follows: — 


The  Nota  mine  is  situated  about  two  and  a  half  miles  north-west 

of  the  Pokhri  mines  in  talc,  which  rests  on 
dolomitic  limestone.  The  lode  is  a  bed  of 
yellow  or  buff-coloured  talc,  about  four  feet  wide,  dipping  north¬ 
west  at  50°  ;  it  rests  immediately  on  the  dolomite  limestone,  and 
has  a  sulphuric  effervescence  on  the  surface.  This  mine  is  said  to 
have  been  rich  ;  it  is  situated  on  the  western  side  of  an  extensive 
basin  or  valley,  on  the  eastern  side  of  which  ores  have  been  turned 
up  by  the  plough,  but  no  mine  has  been  worked.  This  is  an  extensive 
field  for  mining,  as  the  lode  may  be  productive  throughout  the  basin 
or  valley.  There  is  wood  and  water  for  all  purposes  near  this  mine. 

The  Thala  mine  is  situated  about  a  mile  north-west  of  the  Nota 

mine,  probably  on  the  same  lode,  in  an  ex¬ 
tensive  plain  or  comparatively  level  surface. 
It  was  first  worked  in  1810,  and  again  in  1825,  but  there  being  no 
good  facility  for  adits,  the  water  prevented  its  being  worked  to  any 
considerable  depth.  The  minors  who  worked  it  state  the  ores  to  be 


Thila  mine. 
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copper  pyrites  disseminated  in  a  lode  of  two  feet  wide,  one-fifth  of 
which  was  metalliferous.  There  is  plenty  of  wood  for  all  purposes 
in  the  neighbourhood  of  this  mine. 


The  Danda  mine  is  situated  on  the  hill,  about  500  yards  above 


Danda  mine. 


the  Thala  mine,  in  chlorite  slate  and  talc, 
which  on  the  north-western  side  comes  in 


contact  with  common  dolomite.  This  mine  has  been  worked  to  a 


considerable  extent,  and  is  said  to  have  yielded  Re.  52,000  profit  in 
one  year.  The  ores  are  of  good  quality,  and  found  in  three  or  four 
different  beds  or  holes  which  dip  into  the  hill  at  an  angle  of  30°. 
The  chlorite  slate  in  which  the  beds  of  talc  and  ores  are  found  is  so 


hard  as  to  stand  without  timber  ;  it  also  contains  finely  disseminated 
copper  in  small  quantity.  The  lodes  run  into  a  fine  fall  or  basin 
westward,  in  which  Mr.  Wilkin  thought  they  would  be  found  pro¬ 
ductive.  There  is  abundance  of  wood  near  this  mine,  but  no  water 
for  machinery  nearer  than  the  Th&la  mine. 


The  TAlapungla  mine  is  situated  about  a  mile  north-east  of  the 


Tilapiingla  mine. 


Danda  mine  in  talc,  which  rests  on  dolomitic 
limestone.  The  strata  in  which  the  ores  are 


found  is  about  six  fathoms  wide,  dipping  south-west  at  various 
angles.  The  bed  is  extensive,  but  the  ores  are  scarce  ;  however, 
this  might  improve  at  a  distance  from  the  surface.  Ores  ha\  a  been 
found  in  a  precipice,  east  of  this  mine,  near  the  village  of  Bangt&l, 
but  at  present  the  outcrop  is  covered  with  rubbish  ;  it  is  in  the  tal- 
cose  formation,  and  has  good  facilities  for  working. 


The  Kharna  mine  is  situated  in  the  ravine  below  Bangtal,  near 

its  junction  with  the  Nagal  river  in  talc  ;  it 
Kharua  mine.  ° 

was  discovered  by  the  water  of  the  ravine 

washing  away  the  strata,  and  leaving  a  quantity  of  ores  exposed  to 
view  ;  these  ores  were  taken  away  by  the  Pokhri  miners  and  the 
mine  was  worked  five  or  six  fathoms  under  the  surface,  beyond  which 
they  were  prevented  from  going  by  the  water.  They  say  that  the  lode 
at  the  bottom  of  the  mine  for  two  fathoms  in  length  is  one  foot  wide,  of 
solid  copper  pyrites.  Of  late  years  nothing  has  been  done  at  this  mine 
beyond  washing  among  the  surface  layer,  which  contains  a  small 
quantity  of  oopper  pyrites.  There  is  plenty  of  wood  in  the  neighbour¬ 
hood  of  this  mine  and  water  for  machinery,  but  no  facility  for  adits. 
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Mr.  Beckett  ha*  described  the  mode  of  mining  and  preparing  the 
ore  of  the  Agar  Seri1  mine  from  which  the  following  account  has  been 
extracted.  The  gangue  consists  of  white  and  yellow  quartz  much 
encrusted  with  green  carbonate  of  copper,  and  is  so  difficult  to  work 
that  not  more  than  40  to  60tb.  of  ore  can  be  excavated  by  one  maw 
in  a  day.  The  workings  are  dry  and  the  lode  has  a  dip  of  about  30° 
below  the  horizon  with  a  north-westerly  direction.  The  ore  is 
pounded  and  moistened  with  water  and  receives  an  admixture  of  five 
parts  in  six  of  limestone  as  a  flux.  The  charge,  consisting  of  about 
6tb.  of  unmixed  ore,  takes  about  half  an  hour  to  melt  and  is  placed 
from  time  to  time  in  handfuls  on  the  furnace,  and  covered  with  oak 
charcoal  which  is  occasionally  moistened  with  water.  When  the 
fire  falls  in  after  the  last  supply  of  ore,  the  charge  is  ready  to  be 
taken  out.  The  door  of  the  furnace  is  then  taken  away  and  the 
remains  of  the  fire  being  raked  out,  there  appears  at  the  bottom  a 
melted  mass  which,  after  being  stirred  about  a  minute  or  two  to  allow 
the  heavier  particles  to  settle  down,  is  sprinkled  with  water  to  harden 
the  surface.  Three  or  four  of  these  charges  being  taken  away,  the 
melted  copper  is  found  at  the  bottom  in  a  small  mass  weighing 
about  2 1  ounces,  for  which  twelve  pounds  of  charcoal  have  been  used. 
Thus  from  every  100  parts  of  ore  about  2|Tths  parts  of  copper  are 
procured,  having  consumed  200  parts  of  charcoal  or,  in  other  words, 
137tb.  of  charcoal  are  required  for  the  production  of  a  little  over 
two  pounds  of  pure  copper,  which  sells  at  about  one  rupee  a  pound. 

The  iron  ores  found  in  Kumaon  all  belong  to  either  of  two  varie- 

,  ties,  the  rhombohedral  or  the  prismatic.  The 

Iron  mines.  ...... 

first  is  a  peroxide  of  iron  containing  in  its 

best  defined  type  70  per  cent,  of  iron  and  30  per  cent,  of  oxygen. 

The  workable  ore,  however,  often  contains  earthy  impurities  which 

reduce  the  proportion  so  low  as  50  per  cent,  of  metal.  This  is  the 

common  species.  A  variety  of  this,  known  as  red  haematite,  also 

occurs  in  many  places,  and  frequently  contains  small  grains  of 

specular  iron  ore  of  a  highly  splendent  lustre.  At  Rnmgarh  it 

passes  into  the  variety  known  as  scaly  iron  ore,  consisting  of  loosely 

cohering  glimmering  particles  of  a  steel-grey  or  iron-black  colour, 

strongly  soiling  and  feeling  unctuous  to  the  touch.  Captain  Herbert 

1  See  SeL  Rec.,  N.-W  P.,  III.,  N.S.  p.  34,  and  Glean,  in  Scienoe,  I.,  230 ;  As. 
Res.  XVIII.  (1),  227  (Herbert)  ;  Traill  and  Batten,  Statistics  of  Kumaon,  Agra, 
(Ml. 
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Kumaon  mines. 


considers  these  beds  connected  with  those  at  Dhaniya  Kot  on  the 
Kosi.  Both  yield  very  good  iron.  The  prismatic  species  or  hydrated 
peroxide  is  only  known  to  occur  in  the  Chaugarkha  pargana. 

The  following  are  the  principal  iron  mines  in  Kumaon.  In  Patti 

Agar  of  the  Ramgarh  pargana,  as  noted,  the 
iron  is  of  the  species  known  as  scaly,  some¬ 
what  laminated  in  structure,  slightly  micaceous,  and  influencing  the 
magnetic  needle.  The  names  of  the  principal  mines  are  the  Lusgani, 
Nathua  K4n,  Gulla  and  Satbdnga  mines,  the  last  of  which  has  a  rich 
haematite.  In  Patti  R4mgarh,  also,  there  are  several  mines  that  are 
largely  worked.  For  the  first  18  years  of  British  rule  these  mines 
were  leased  to  the  headman  of  the  Agaris  at  a  nominal  rent,1  whioh 
up  to  1826  included  all  the  iron  mines  in  Kumaon.  In  1833  the  min¬ 
ing  industry  in  Ramgarh  received  its  first  check  in  the  emigration 
of  the  miners  to  Khetsari  in  Pali,  and  has  never  since  recovered  its 
early  importance.  In  the  Chaugarkha  pargana,  the  ore  of  the 
Muniya  mine  in  Patti  Lakhanpur  is  of  the  prismatic  species.  It  is 
of  two  varieties,  the  ochry  and  compact.  The  former  sometimes 
contains  octahedral  crystals  and  magnetic  iron  ore,  and  in  the 
neighbourhood  of  the  mine  on  the  summit  of  a  small  hill  there  occur 
rolled  pieces  consisting  of  grains  of  quartz  and  Small  octahedral  crys¬ 
tals  of  this  mineral  cemented  together.  These  pieces  are  magnets, 
and  have  each  two  poles.  The  ores,  too,  contain  manganese  in  notable 
proportion,  and  would  consequently  afford  a  very  good  steel  ; 
as  it  is  to  the  alloy  of  this  metal  that  the  superiority  of  the  steel 
manufactured  from  brown  ore  is  attributed.  In  Patti  D&run  there 
are  mines  at  Digarhia  and  Jhiratoli  of  the  same  nature  ;  in  Rangor 
Patti  at  Jalal  and  Digarhia  ;  in  Patti  Kharahi  at  Lob.  A  specimen 
of  iron  ore  brought  from  the  neighbourhood  of  Milam,  called  by  the 
natives  of  Malla  Juhar  1  buldungaf  seems  a  crystalline  variety 
of  red  haematite.  It  is  used  there  for  a  red  dye,  the  colour  being 
extracted  by  rubbing  the  stone  on  a  hard  surface  while  wet. 

The  mines  of  Patti  Giwar  in  pargana  P41i  are  found  at  Chiteli, 

Sirauli,  Khets4ri,  Simalkhet,  Gudi,  Bailgaon, 
Bonigarh,  and  close  by  at  Mehalchauri  and 
Tilwdra.  The  valley  in  which  the  iron  is  produced  rans  nearly 
north  and  south,  and  extends  from  Dw4rah4t  on  the  south  to  Pandiia 
I  To  Government,  34th  December,  1833. 
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Rhal  on  tho  north.  It  is  formed  by  the  rivers  Kotlar  and  KhetsAri, 
both  flowing  into  the  RAmganga,  the  bed  of  the  former  being  about 
nine  miles  long,  and  that  of  the  latter  six  miles.  The  ores  lie  on  the 
east  side  of  the  valley  and  occur  along  a  range  of  hills  about  thirteen 
miles  in  extent.  The  Simalkhet  mine1  is  the  largest,  and  has  four 
entrances  penetrating  upwards  of  350  feet  into  the  mountain.  The 
ores  here  consist  of  red  haematite  of  a  good  quality  in  a  gangue  of 
clay  slate  branching  in  every  direction  and  at  all  angles.  The  lodes 
range  from  3'  to  18'  in  width  and  2$'  to  15'  in  height,  the  average 
being  from  3'  to  5'  by  4'  to  6'.  There  is  no  water,  and  the  sur¬ 
rounding  rock  is  compact,  requiring  few  supports. 

In  Sayalgarh  of  pargana  Kotauli  there  is  some  iron  ore  not  at 
present  worked.  At  Manglalekh  in  Talla  Rao  the  ore  is  much 
esteemed  for  its  quality,  and  is  raised  in  some  quantity.  At  Dehchauri, 
llimgarh,  and  Khurpa  TA1  the  mines  are  in  the  hands  of  the  Kumaon 
Iron  Works  Company.  The  Lugthan  mine  is  in  Malta  Katyiir,  and 
there  is  another  in  Baraon  Patti  in  pargana  Gangoli.  The  burrows  at 
Khairna  are  now  unworked,  likewise  those  atSimalkha  and  Uchakot. 


Garhw&l  iron  mines. 


In  the  Garhwal  district  the  iron  mines  in  Patti  Painkhanda 

exhibit  specimens  of  granular  iron  pyrites 
imbedded  in  veins  of  quartz  which  occur 
in  a  dark-greyish  talcose  schist.  They  are  apparently  not  very 
rich  in  ore.  In  Patti  Sili  Chahdpur  the  Rajbunga  mine  gives 
a  rich  haematite  which  is  slightly  attracted  by  the  needle,,  and  is 
still  worked.  The  Khush  mine  in  the  same  patti  gives  a  mica¬ 
ceous  ore,  scaling  off  easily  and  showing  minute  crystals  resemb¬ 
ling  garnets  on  the  edges  of  some  specimens.  The  adjacent 
beds  seem  to  be  chloritic  schists ;  this  ore  affects  the  needle. 
In  Taili  Chandpur  magnetic  ore  is  found  with  hematite,  and 
a  specimen  from  Patti  Taili  KAliphAt  resembles  specular  iron  ore. 

Specimens  from  the  Bukhanda  mine  in  Patti  Bichhla  NAg- 
pnr  are  also  of  a  micaceous  nature,  and 
Nigpur  mmea.  geem  to  contain  in  parts  minute  orystals  of 

quartz  and  pyrites,  otherwise  they  much  resemble  graphite,  and 
soil  the  fingers  when  touched.  They  do  not  influence  the  com¬ 
pass  needle.  The  Jakhtoli  mine  in  the  same  patti  give  an  ore  which 

*  III.,  Sel.  Rec..  N.W.  P.,  23. 
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is  probably  a  clay  ironstone.  It  is  of  a  light  coffee  colonr  and  of 
little  specific  gravity.  The  Oflet  mine  close  by  gives  an  ore  of  a 
similar  quality.  In  Mai  la  NAgpur  the  ore  is  probably  haematite. 
A  vein  of  iron  pyrites  runs  along  the  Alaknanda  in  this  patti  near  the 
village  of  Hath.  The  people  call  them  ‘  sona  ke  pathar,'  or  gold  stone, 
and  sell  them  to  the  pilgrims  to  BadrinAth  at  high  rates.  The  stones,  in 
the  form  of  powder,  are  used  as  an  orpiment,  and  the  stone  itself  as  a 
flint.  A  specimen  from  NAgpur  itself  is  probably  a  carbonate  of  iron. 

The  Mok  mine  in  Patti  Malli  Dasauli  yields  an  ore  of  which 
Duauli  and  Bachhan-  specimens  appear  to  be  magnetic,  rich  in 
*y6n-  metal,  black  in  colour  and  crystalline,  and 

laminated  in  structure.  It  possesses  highly  magnetic  properties. 
The  Oharbang  mine  in  the  same  locality  is  of  a  similar  character, 
very  rich  in  iron,  and,  according  to  Mr.  Lawder,  exhibits  its  polarity 
in  the  direction  of  the  planes  of  lamination.  The  Dungara  mine  in 
Patti  Bachhansyun  gives  specimens  which  may  possibly  be  an  earthy 
hvdrated  oxide  of  iron.  Its  colour  varies  from  ochry  to  dusky  black, 
streak  the  same.  It  is  of  little  specific  gravity,  the  clay  seemingly 
predominating.  The  iron  of  Bachhansydn,  however,  has  a  wide 
reputation  for  hardness  and  toughness.  Sledge-hammers  {pan)  made 
from  it  have  been  found  to  last  out  those  of  the  best  English  metal. 


The  ore  of  Pfpali  mine  in  Patti  Iriya  Kot  is  probably  a 

hydrous  form  of  Besqui-oxide  of  iron,  the 
Iriya  Kot.  .  ’ 

clay  largely  predominating.  The  Danda 

Toli  mine  in  the  same  patti  seems  to  give  an  argillaceous  variety 

of  brown  haematite.  Lohba  affords  a  rich  haematite,  raised  in  large 

quantities.  The  Chalya  mine  in  Patti  Painrin  gives  a  hard  and 

brittle  ore  possessing  the  iron-black  colour  and  metallic  lustre  of 

magnetic  iron,  but  specimens  of  it  failed  to  affect  the  compass  needle 

in  the  manner  characteristic  of  that  ore.  It  may  possibly  on 

analysis  be  found  to  contain  manganese. 


The  deposits  of  lead  are  fairly  numerous.  The  ore  is  found  at 
T  TAchhfra  in  pargana  Dhanpur  mixed  with 

a  little  silver.  A  large  mine  also  existed 
at  Ghirti  in  the  snowy  range  between  Milam  and  Nfti,  but  this 
has  lately  been  closed  by  a  landslip.  The  mines  at  Ralum  and 
Banskum  on  the  banks  of  the  Gori  river  and  at  Baidli  Baghir 
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are  unworked.  The  on  is  galena,  and  the  matrix  is  silex,  with 
varying  proportions  of  feldspar  and  calcs  par.  The  Nigpur  mine 
ia  a  fair  one,  but  somewhat  inaccessible.  Near  the  Gaul  mine  in 
Patti  Khardhi  and  at  Hor  Gurang  copper  mine*  there  are  depo¬ 
sits  of  lead  ore.  The  former  is  a  galena  traversing  a  silicious 
limestone,  but  neither  are  regularly  worked.  When  the  villagers 
require  lead  they  burn  the  rock,  and  the  lead,  more  or  less  sul¬ 
phuretted,  trickles  from  the  crevices.  A  large  nodule  of  lead,  the 
size  of  an  eight*  en-pound  'hot,  was  found  in  Patti  Maundarsyun, 
on  the  banks  of  the  Nayar  river.  It  consisted  of  pure  galena,  but 
though  search  was  made  no  more  could  be  discovered,  in  Jaunsar 
there  are  mines  at  Maiyar  uud  Bor<-la  on  the  leit  hank  of  the  Tons 
river  and  at  Aiyar  on  tin  right  hank.  At  Maiyar  and  Aivar  the 
matrix  is  clay  slate,  and  at  Borela,  limestone  suppose* I  to  he  a  bed 
in  the  clay  slate.1  The  revenue  from  these  mines  is  now  nominal. 

Yellow  arsenic,  hnown  as  hantdlj  is  found  in  the  northern  parts 

t  of  Kumaon,  near  Muii'-yau  A  small  portion 

Arsenic. 

is  brought  down  everv  year  I  \  ihe  BLotiyas 
for  sale  at  the  Bag*\swar  fair  in  January 


indications  yf  lignite  appear  near  Ranihigh  close  to  Haldwani, 

,  the  Barakheri  nas  near  Bhamauri,  and  in 

Lignite. 

the  streams  of  the  sub-Himalaya  nearNajib- 
abad  in  the  Bijnor  district.  They  do  n<  *  *'  ;  romise  of  any 

workable  fuel,  and,  judging  from  the  exnernm  obtained  in  other 
parts  of  the  hills,  it  is  questionable  whether  an'  lignite  deposits 
will  ever  he  discovered  of  such  extent  and  quality  is  to  repay  the 
expense  of  mining  them.  An  analysis  of  a  specimen  of  the 
Hanihugh  lignite  gave  carbon  60‘0,  volatile  matter  3H4,  ash  3'(>. 
The  percentage  of  ash,  however,  contrasts  favourably  with  Bengal 
coal.*  Traces  of  a  true  peat  are  found  at  Bhnu  Tal.  In  1833 
Mr.  E.  Kuvenshaw  reported8  the  existence  of  coal  in  the  bed  of  the 
Dhela  river  near  Laid  hang  in  Garhwal,  where  ^occurred  in  thin 
seams  varying  from  one  inch  to  four  inches  broad.  Similar  traces 
were  discovered  in  the  hells  of  the  Chala  and  Phika  streams,  but 
none  of  any  commercial  value.  The  specimens  recei  v'd  in  Calcutta 
were  nearly  all  of  the  same  character,  “st  ongl y  impregnated  with 

*  Gleanings  iu  Science,  I.,  230.  *  Afl .  Res..  XVI.,  3S7  '97.  *J  A.  S. 

Ben.,  1J„  2 til 
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sulphuret  of  iron  which  forms  their  fibres,  streaking  some  of  them 
And  passes  into  thick  masses  of  pyrites,  decomposing  in  others.  A 
clean  lump  had  a  specific  gravity  of  1*968  in  consequence,  and  the 
residual  ash  was  principally  iron  oxide.'' 


Graphite1  (plumbago)  crops  out  at  the  Kalimatiya  hill  to  the 

north  of  Almora  and  on  the  spur  of  Banini 
Graphite.  . 

Devi  facing  Almora  on  the  Lohugh&t  road. 

In  1850,  specimens  were  sent  to  England  and  subjected  to  exami¬ 
nation,  when  it  was  found  that  it  could  be  made  serviceable  as 


graphite.  Excavations  were  also  made  by  Major  Drummond  at 
Garjoli  near  Balti,  and  Pulsimi,  about  three  miles  from  Balti  and  the 
same  eastward  of  Almora.  The  following  is  the  report  of  Mr.  Rose, 
the  mineralogist  who  tested  the  specimens  sent  from  Almora  : — 

“  Graphite  is  applied  to  several  purposes.  When  very  fine,  compact, 
and  of  a  sufficient  cohesion,  it  is  cut  up  for  drawing-pencils.  When 
the  texture  is  loose,  or  it  is  otherwise  of  inferior  quality,  it  is  ground 
down  and  deprived  of  foreign  substances  by  washing,  as  ores  of 
metals  are  prepared  for  smelting.  The  powder  thus  purified  is  then 
used  for  various  purposes,  such  as  crucibles  (being  refractory  or 
infusible  by  heat)  for  burning  iron,  and  reducing  the  friction  of 
machinery.  A  new  method  is  now  adopted  for  making  artificial 
pencils,  which  are  scarcely  if  at  all  inferior  to  those  sawn  out  of  the 
finest  blocks.  The  dust  of  such  fine  material  as  your  specimens 
Nos.  4,  8,  and  particularly  No.  10,  properly  prepared,  is  subjected 
to  vast  hydraulic  pressure  (several  hundred  tous),  and  thus  acquires 
the  compactness  and  solidity  necessary  for  the  best  purposes.  The 
best  kinds  of  graphite  may  be  known  by  a  pale  lead-blue  colour, 
high  lustre,  unctuosity,  and  inferior  specific  gravity.  The  first  nine 
specimens  will  answer  for  pencils,  most  of  them  sufficiently  pure 
and  compact  to  be  divided  for  that  purpose.  All  the  varieties  sent 
may  be  used,  even  No.  13,  though  connected  with  much  matrix,  as 
it  can  be  deprived  of  this  by  grinding  and  washing.  All  the 
varieties  of  this  substance  must  continue  in  demand  and  bring 
remunerative  prices  if  the  expense  of  mining  and  conveyance  should 
not  be  too  great.”  It  is  also  found  in  Patti  Lohba  of  Garhwal  on 
the  Karnprayag  road,  and  is  there  used  as  a  dye. 


1  See,  further,  Gleanings  in  Science,  III,,  2S0  ;  J.  A.  S.,  XXIV.,  203  ;  In. 
(H.  D.),  XVII.,  08  :  Rcc.,  fl.-W.  HI.,  M.  6.,  371. 
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Sulphur  is  found  both  in  Kumaon  and  Garhwal.  In  the  former 
_  ,  ,  district  it  occnrs  in  the  tract  called  Mun- 

Sulphur. 

syari,  and  mechanically  ir.ix&l  with  carbonate 
of  lime  in  the  beds  of  the  llamganga  and  Ganjiya  rivers.  It  is 
also  found  as  green  sulphate  of  iron,  and  could  he  obtained  in  any 


quantity  from  the  iron  pyrites  of  the  copper  mines.  There  are  also 
some  sulphureous  spriugs,  as  those  at  Naini  Tal,  Nargoli,  and 
Kiithgodain.  There  are  two  sulphur  springs  in  Garhwal:  the  first 
lies  close  to  the  snowy  range  to  the  north-east  of  the  temple  of 
Madh  Maheswar  in  pargana  Nagpur;  the  other  is  on  the  left  bank 
of  the  Biri  river,  two  miles  above  its  junction  with  the  Alaknanda. 
The  water  of  this  last  is  so  very  strongly  impregnated  that  its 
existence  can  be  discovered  by  the  smell  long  before  arriving  at  the 
spring  itself.  Neither  are  made  use  of  any  way.  Sulphur  is  also  found 
in  the  galleries  of  the  lead  mines  at  Maiyar  on  the  Tons  in  Jaunsur. 

Borax  or  tincal,  a  native  saline  compound  of  boracic  acid  and 

soda.  The  borax  and  salt  fields  of  Gnari  or 
Hiindcs,  Ihd-lhaka  or  Ihdli-lhdka ,  lie  to  the 
north  of  Bongbwa  Tal,  across  mountains  that  round  the  north-east 
side  of  the  valley  of  the  Shajan  river,  parallel  to  the  Gangri  range, 
and  in  the  eastern  part  of  the  Zjang  of  llohtoli  (lludukh)  and  at  the 
Chapakani  lake.  The  two  salts  are  obtained  from  different  spots  in 
the  same  vicinity,  and  are  both  worked  in  the  same  way  by  lixivia- 
tion  from  the  earth  taken  from  the  surface  of  the  ground  in  which 
the  salts  arc  developed  by  natural  efflorescence.  These  salt  fields 
are  open  to  all  who  choose  to  adventure  their  labour  in  them  on 
payment  of  one-tenth  of  the  produce  to  the  Lhassa  Government,  who 
have  an  excise  establishment  on  the  spot.1  The  horax  is  collected 
from  June  to  September  and  sold  at  the  different  fairs — Ganpn, 
Gartoh,  Sibilam,  Chajna,  Taklakhar,  Dabakhar.  It  is  brought 
down  by  the  Bhotiya  traders  and  purchased  by  the  merchants 
of  Ramnngur,  where  it  is  refined.  The  process  is  as  follow's  : — The 
borax  is  pounded  and  plac<- 1  in  shallow  tubes,  and  then  covered 
with  water  to  the  extent  of  a  few  indies  ;  to  this  is  added  a  solution 
of  about  two  pounds  of  lime  dissolved  in  tivo  parts  of  water,  for 
overy  ten  maunds  (820  pounds)  of  borax,  and  the  whole  mass  * 
well  stirred  every  six  hours.  Next  day  it  is  drained  ou  sieves  o 
1  Strackcy :  J.  A.  6.  Ben.,  XVII.  (2),  67. 
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cloth,  and  after  this  is  again  dissolved  in  2$  times  its  weight  of 
boiling  water,  and  about  sixteen  pounds  of  lime  added  for  the 
above  quantity.  It  is  then  filtered,  evaporation  takes  place,  and 
subsequently  it  is  crystallized  in  funnel-shaped  vessels,  usually  of 
karua ,  an  alloy  of  copper  and  zinc  or  lead.  The  loss  in  weight  is 
about  20  per  cent.  Borax  is  used  in  medicine  and  the  arts.  l)rv 
borax  acts  on  the  metallic  oxides  at  a  high  temperature,  melting 
and  vitrifying  them  into  beautiful  coloured  glasses.  It  is  also  used 
as  a  flux  for  soldering  in  goldsmith’s  work  and  as  a  varnish  combined 
with  shell-lac.  Its  principal  use  is,  however,  in  the  manufacture  of 
coloured  glass,  enamel,  and  glazed  substances.1 


Gypsum  is  found  in  pargana  Chhakh&ta.  Perhaps  the  best  bed 

is  near  the  Nihal  bridge  on  the  road  between 

OvMuin. 

KAlkdhfingi  and  Naini  Tab  In  1850  the  late 
Mr.  Tregear,  of  the  Bareilly  College,  m  ade  some  very  good  plaster  of 
Paris  from  it,  which  might  be  fonnd  useful  in  external  plastering,  as  it 
has  the  property  of  expanding  on  cooling.  Gypsum  is  found  in  Garh- 
w&l,  on  the  banks  of  the  Alaknanda  near  Panai  and  Nagrasu.  There 
is  also  a  dark-green  variety  which  the  people  sometimes  make 
into  saucers  and  bowls.*  Captain  P.  T.  Cautlay  noticed3  the 
occurrence  of  gypsum  at  Sansardhara  and  Ralkot  near  Dehra  and 


described  its  appearance  and  origin,  which  was  further  discussed  by 
the  Itev.  R.  Everest,  but  these  papers  have  now  little  practical 

value.4 


A  white  sapdqaceous  stone  resembling  and  used  for  the  same 

purpose  as  pipeclay  is  produced  in  many 
places.  In  Garhwal  various  vessels  are 
turn<*l  from  it,  which  when  polished  ha\e  the  appearance  of  marble 
They  retain  liquid,  but  being  extremely  brittle  are  little  used. 

Asbestos  has  lately  been  discovered  in  a  hill  to  the  north  of 

.  .  and  at  a  short  distance  from  Ukhimath  m 

Asbestos. 

Garhwal.  It  is  said  to  be  of  very  good 
quality,  but  it  is  too  far  inland  to  be  profitably  worked.  The  people 
use  it  medicinally  for  dressing  wounds  and  burns,  and  as  a  wick  for 
oil-lamps,  but  it  may  yet  be  turned  to  a  profitable  account  as 
a  packing  for  steam-joints  and  the  like. 

•  Ure,  1 , 381.  »  As.  Res.,  XVIII.  (1),  p  216.  »  J.  A.  8.  Ben.,  I., 

289.  4  Ibid,  960,  and  Sherwill  on  Darjiling  gypsura,  ibid,  XXI.,  638. 
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SilqjtO  or  Salajti,  a  native  sulphate  of  alumina,  is  found  both 

in  Kumaon,  NepAl  and  parganas  Pain- 
khanda  and  NAgpur  in  GarhwAl.  It  is  much 
sought  after  and  used  as  a  dressing  for  wounds.  It  occurs  in  small 
light  lumps,  colour  brownish  white,  externally  anhydrous,  internally 
semi-crystalline,  fracture  slightly  fibrous,  with  a  lustre  resembling 
asbestos,  porous,  containing  small  cavities  lined  with  scarcely  percep¬ 
tible  needle-like  crystals,  adheres  a  little  to  the  tongue.  Taste  acidu¬ 
lous  saline,  soluble  in  twice  its  weight  of  distilled  water,  friable. 
Mr.  Stevenson's  analysis*  gives  as  its  component  parts  :  sulphate  of 
alumina,  .95  ;  peroxide  of  iron,  3  ;  insoluble  matter  (silex),  1,  and 
loss,  1.  This  analysis  would  appear  to  point  to  a  specimen  of  great¬ 
er  purity  than  those  commonly  met  with  in  the  bazars  which,  as 
a  rule,  have  seldom  more  than  66  per  cent,  of  sulphate  of  alumina. 
The  lumps  generally  have  an  admixture  of  red  sand  and  frequently 
portions  of  micaceous  stone  are  found  embedded  in  them.  Some 
of  them  have  the  smooth  surfaces  of  stalactites  and  are  not  unlike 
those  deposits.  All  Are  readily  soluble  in  water,  and  when  touch¬ 
ed  with  the  tongue  give  the  taste  of  common  alum.  Dr.  Camp¬ 
bell  has  described8  the  NepAlese  trade  in  Salajit. 

Limestone  is  found  all  over  the  division,  both  in  immense 

masses  exhibiting  various  shades  of  colour 
and  structure,  and  as  local  tufa  deposits. 
There  are  three  distinct  ranges  of  limestone  hills  in  GarhwAl  :  the 
first  north  of  the  Alaknanda  in,  NAgpur,  the  second  running  from 
Lohba  Patti  to  the  Pindar,  and  again  to  the  Alaknanda  in  Patti 
Bachhansyun,  and  the  third  running  parallel  to  the  plains  and 
south  of  the  Navar  river.  There  are  also  small  patches  of  limestone 
scattered  throughout  the  district,  but  not  in  such  large  quantities 
as  in  the  abovementioned  ranges.  Lime  is  manufactured  at  Naini 
Tal,  at  Jyuli  in  the  Kharahi  range,  half-way  between  BAgeswar  and 
Almora,  at  Chiteli,  north  of  Dwarahat,  at  Simalkha,  BaitAlghAt, 
and  Dhikuli  for  Ranikhet,  and  on  the  new  cart-road  to  Rumnagar. 
Lime  is  also  made  in  Bora  ran,  Sor,  Sira,  Dhvanirao,  and  CharAl. 
Two  kinds  of  limestone  are  used  in  th-*  Turai  district,  the  one  being 
obtained  from  the  quarries  at  the  foot  of  the  Kumaon  hills,  which 


Limestone. 


1  Derived  from  '  tila,  ’  a  atone,  and  'jit, '  principle  or  essence. 
Ben.,  II.  821.  *  J.  A.  8.,  Ben.,  II.,  482. 


*  J.  A.S., 
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give  by  far  the  best  kind  of  lime  ;  the  other  is  the  tufa  deposit 
obtained  in  the  small  nalas  of  the  tract  itself ;  this  latter  kind,  how¬ 
ever,  is  of  a  very  inferior  quality.  First-class  limestone  costs  at 
t^*  quarries  five  to  eight  rupees  per  100  m&unds ;  the  tax  levied 
by  the  Forest  Department  is  eight  rupees  on  that  amount,  and 
cartage*  may  be  averaged  at  half  a  rupee  per  mile  for  100  maunds. 
Thus  the  stone  is  landed  at  most  points  in  the  district  for  30  rupees 
per  100  maunds,  and  including  the  expense  of  burning,  a  maund 
of  lime  costs  10  to  12  annas.  This  lime  will  bear  two  or  three  por¬ 
tions  of  pounded  brick  or  surki.  Second-class  lime  ready  for  use 
now  costs  25  rupees,  and  delivered  in  Naini  Tal,  50-100  rupees 
per  100  maunds  ;  it  will,  however,  only  bear  a  proportion  of  one 
part  of  pounded  brick  to  two  parts  of  lime. 


Good  building  stone  can  be  procured  in  most  parts  of  the 

hills.  At  Almora  fine-grained,  evenly-bed¬ 
ded  quartzites  and  mica-schist  form  tho  hill 
itself,  and  supply  material  not  to  be  excelled  for  durability  and 
facility  of  dressing.  Mica-schist  seems  to  form  the  principal  beds 
for  some  distance  to  the  east  and  west  of  Almora,  reaching  to  Dwa- 
rah&t  and  MAsi  on  the  west,  Pali,  Ranikhet,  Siyahi  Devi,  Dol,  and 
towards  KAli  Kumaun  to  the  east,  and  also  in  the  formation  of  the 


Jageswar  and  Binsar  ranges  to  the  north.  At  Naini  Tal  the  stones 
used  are  limestone  and  clay  schist.  At  Ranikhet  a  pale-coloured 
gneiss  forms  both  a  handsome  and  a  lasting  building  stone  having 
the  property  of  hardening  by  exposure.  Sandstone  is  abundantly 
found  in  the  lower  hills.  Gneiss  and  chlorite-schists  arc  used  fre¬ 


quently  as  building  stones  in  the  district.  In  the  BhAbar  split 
boulders  are  found  to  answer  the  purpose  of  bricks.  The  TarAi  is  the 
only  portion  of  the  Kumaon  division  where  bricks  are  extensively 
used  for  building  purposes.  Nine-inch  bricks  cost  about  Rs.  750 
per  lakh,  and  the  small  native  bricks  Rs.  100.  Stone  is  sometimes 


carted  from  the  foot  of  the  hills  for  the  better  kind  of  work,  but 
owing  to  the  great  expense  is,  so  far  as  possible,  dispensed  with. 


At  Chiteli  near  DwArahAt  there  are  roofing-slate  quarries,  now 


Hoofing  slate. 


unworked  ;  also  at  DhAri  in  the  Bel  Patti  of 
Gangoli ;  in  Borarao  Patti,  Suit  Patti,  and  at 


Naini  TAL  In  Lohba  of  GarhwAl  the  thin  dark-bine  slate  is  procur¬ 
able,  but  these  last  appear  to  be  much  inferior  to  the  ChtteU  qoarry . 


OF  THU  NORTH-WESTERN  PROVINCES. 


297 


Alum,  known  as  phitkai'i,  is  found  in  different  parts  of  the  pro- 
^  vince,  and  in  abundance  in  the  aluminous 

shales  near  J&k  village,  on  the  road  from 
Naini  Til  to  Khairna  and  as  an  efflorescence  on  the  micaceous  schist 
in  the  bed  of  the  Kosi  below  Almora.  The  shales  contain  minute 
particles  of  pyrites  disseminated  throughout  their  mass,  which  or 
becoming  decomposed  promote  the  formation  of  alum  and  the  lixivia- 
tion  produced  by  water  leaves  an  encrustation  of  alum  on  the  rock.  A 
dark-coloured  talc  called  jalpoahi  is  exported  to  the  plains  and  used  as*a 
tonic  and  febrifuge  in  medicine.  In  the  neighbourhood  of  Kotgaonand 
Giwarsiu  near  Paori  in  Garhwil  a  bitumen  or  mineral  resin  is  found. 

There  is  no  doubt  but  that  in  both  quantity  and  quality  the 
metalliferous  deposits  in  this  division  are  good,  but  the  absence 
of  coal  and  the  competition  of  sea-borne  metal  have  hitherto  ren¬ 
dered  mining  an  unproductive  speculation,  nor  does  there  seem 
any  probability  of  it  attaining  any  important  position  among  the 
industries  of  the  province. 
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List1  of  the  Plants  of  Garhwa'l,  Jaunsab-Bawar  and 

the  Dehra  DtJn. 

The  tract  of  country  of  which  the  vegetation  is  to  be  considered 
in  the  following  pages  presents  very  varied  conditions  in  respect,  of 
physical  configuration,  soil,  and  climate.  Its  boundaries  are — on 
the  west  the  river  Tons,  a  tributary  of  the  Jumna,  and  on  tie-  east 
Tract  to  which  this  list  the  Bhugirathi  branch  of  the  Gauge* :  on  the 
refurs-  north  the  snowy  range*  of  the  Himalaya, 

and  on  the  south  the  Siwalik  range. 

The  Siwaliks  run  parallel  to  the  Himalaya,  and  are  separated 
from  the  latter  by  the  Dehra  Dun,  a  flat  valley  having  an  eh  \ation 

of  from  1,800  to  2,250  teet  above  tin*  level 
of  the  sea.  The  highest  peaks  ot  tin*  Siwaliks 
do  not  rise  much  above  3,000  feet,  and  the  majority  are  much 
lower,  but  their  outline  against  the  sky  is  jagged  and  picturesque  in 
the  extreme,  and  the  part  of  them  with  which  we  have  to  deal  is 
about  seven  miles  wide.  Their  southern  slope*  an*  ploughed  by  the 
force  of  the  south-western  monsoon  into  numerous  deep  narrow  val¬ 
leys,  and  the  steeply  scarped  cliffs  have  a  singularly  hold  beauty,  to¬ 
tally  different  from  anything  to  be  seen  in  the  outer  parts  ot  the  Hima¬ 
laya  behind  them.  On  their  northern  aspect,  the  Siwalik*  slope  gently 
into  the  valley  of  the  Dun,  and  the  scenery,  though  beautiful,  is 
tamer  than  on  the  southern  side.  The  rainfall  on  the  range  during  the 
south-west  monsoon  is  about  60  inches,  but  from  the  porous  character 


Si  w  Aliks. 


‘This  list  has  been  kindly  prepared  by  Mr 
the  Royal  Botanical  Gardens,  Calcutta,  for  tbi 


by  Mr.  G.  King,  M.B..  F.  I.  S  ,  Director  of 
‘  is  work. 
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Sub-Siw&lik  tract. 


of  the  soil  and  the  steepness  of  the  slopes,  water  drains  off  with  extra¬ 
ordinary  rapidity.  The  drainage  passes  away  by  innumerable 
channels,  which,  except  for  a  few  days  in  the  year,  are  wide  wastes 
of  dry  gravel  and  boulders.  After  each  heavy  shower  these  sud¬ 
denly  become  filled  with  rushing  torrents,  which  subside  as  speedily 
as  they  rose.  Except  during  the  rainy  season,  the  range  is  very 
dry,  and  water  is  so  scarce  as  to  make  it  almost  uninhabitable. 

Where  the  Siw&liks  merge  into  the  plains  on  the  southern  side, 
there  are  tracts  of  forest  and  grass  equivalent  to  those  covering  the 

Bhabar  and  Tarai  of  the  Himalaya  in  the 
districts  where  there  is  no  Siw61ik  range. 
The  vegetation  of  the  sub-Siwalik  belts  is  to  a  great  extent  but  a 
reproduction Jin  miniature  of  that  of  the  latter.  The  flora  of  the 
southern  face  of  the  Siwaliks  comprises  many  plants  of  the  plains, 
with  the  addition  of  such  species  as  Hypericum  cemuum  and  Cochlos- 
permum  Gossypium.  Perhaps  the  most  striking  tree  found  in  the 
Siw&liks  is  the  long-leaved  pine  (Pima  longi/olia),  a  Himalayan 
species,  for  which  the  Siw&liks  form  an  outlying  station.  A  largo 
proportion  of  the  arboreal  vegetation  of  the  Siwaliks  consists  of 
species  which  occur  both  on  the  lower  slopes  of  the  Himalaya  and 
on  the  hilly  districts  of  central  and  southern  India,  thus  affording  a 
good  illustration  of  the  width  of  distribution  of  Indian  plants. .  As 
examples  may  be  mentioned  Bombax  malabaricum,  Buchanania  lati- 
J'olia ,  Spondias  mangi/era ,  Boswellia  serrata ,  Garuga  pinnata ,  Spatho- 
lobuB  Roxburghii,  Albizzia  siipulata ,  Anogeissus  lati/olia,  Ulmus 
integrifolia ,  and  others.  Epiphytal  orchids  are  absent,  and  ferns 
are  but  few  in  the  Siwaliks.  One  labiate  plant  ( Eremostachys 
tuperba )  is  confined  to  one  or  two  spots  in  the  Snv&liks,  and  is  one 
of  the  best  examples  known  to  me  in  India  of  a  truly  local  plant. 
Sal  (Shorea  robnsta)  of  very  stunted  growth  is  abundant  in  the 
southern  sub-Siwalik  tract  and  on  both  sides  of  the  range,  as  also 
over  the  whole  of  the  Dun.  This  tree  is  here  near  its  western  limit; 
a  little  way  to  the  west  of  the  Jumna  it  disappears  altogether. 

The  Dehra  Dun  is  a  charming  valley.  The  Siwaliks  on  the 
south  shut  it  in  from  the  plains,  and,  until  recently,  not  only  most 

effectually  protected  it  from  the  hot  winds 
in  summer,  but  gave  it  a  higher  winter  tem¬ 
perature  than  the  plains  outside.  The  extensive  and  ruthless 
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clearances  of  the  Siw&lik  forest  of  recent  years  are,  however,  believed 
(and  apparently  with  good  reason)  to  have  caused  an  increase  of 
the  summer  temperature  of  the  Dun.  The  soil  of  the  TVm  consists 
chiefly  of  sandstone  debris  washed  down  from  the  Himalaya.  The 
drainage  is  excellent,  especially  near  the  base  of  the  Himalaya 
where  the  larger  debris  has  been  deposited,  and  the  water  level  is 
everywhere  far  below  the  surface.  The  drainage  water  posses  off 
by  the  Asan  into  the  river  Jumna,  and  by  the  Son  and  Suswa  into 
the  Ganges.  The  watershed  of  these  streams  runs  across  the  valley 
in  the  line  of  the  station  of  Dehra.  The  rainfall  is  about  80  inches, 
but,  although  only  a  small  proportion  of  this  total  falls  during  any 
other  than  the  rainy  season,  vegetation  is  kept  wonderfully  green 
during  the  whole  year  by  the  moisture  prevalent  in  the  atmosphere. 
Formerly  the  greater  part  of  the  Dun  was  covered  by  forest,  of 
which  the  prevailing  tree  was  edl,  but  of  late  years  much  of  the 
forest  has  disappeared.  A  certain  proportion  of  the  cleared  land 
has  been  devoted  to  village  and  some  to  tea  cultivation,  but  much 
of  it  has  been  invaded  by  tall,  coarse  grasses  useless  alike  to  man 
and  beast.  Like  the  Siwaliks,  the  Duu  is  ravaged  every  hot  season 
by  fires  from  which  the  arboreal  vegetation  suffers  to  a  degree 
which  can  only  be  appreciated  by  one  who  has  lived  in  the  forest. 
Unless  these  fires  are  checked  with  a  high  hand,  the  utter  destruc¬ 
tion  of  all  forest  vegetation  in  the  Dun  is  but  a  question  of  time. 
The  flora  of  the  Duu  presents  an  interesting  mixture  of  species  com¬ 
mon  on  the  plains  outside,  and  of  plants  from  the  lower  hills.  No¬ 
table  amongst  the  latter  are  the  pretty  little  Gentiana  pedicellate, 
ami  in  the  rains,  here  and  there,  Platystemma  violoides,  whilst 
amongst,  shrubs  and  climbing  plants  Lespedeza ,  Indigo/era  pulchella , 
Jasminum  pubescens,  and  Combrelum  decandrum  are  perhaps  the  ' 
most  noteworthy.  The  dense  canebrakes  of  the  TarAi  and  Bhabar 
of  the  trans-Gangetic  sub-Himalayan  tract  are  represented  in  the 
Dun  by  a  few  patches  of  a  single  species  ( Calamus  Rogleanue),  and 
this  is  not  found  westward  of  the  Nalapani  swamp,  three  miles  from 
the  station  of  Dehra.  Epiphytal  Scitciminece  are  unknown  in  the  Dun  : 
a  few  orchids,  however,  occur,  the  most  prominent  among  which  are 
Aerides  affine  and  odoratum ,  Saccolalrium  Gharwalicum ,  and  Oberonia 
iridifolia.  Peperomia  reflexa  is  found  here  and  there  on  trees  in  damp 
spots,  and  there  are  some  epiphytal  ferns,  such  as  P oh/podium  iineare. 
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The  remainder  of  the  region,  under  review  consists  of  a  large 
irregularly  shaped  tract  of  the  Himalaya  proper,  narrowed  at  its 

southern  limit,  but  expanding  towards  the 

Himalayan  tract.  0 

snowy  range,  part  of  which  it  includes. 
The  physical  features  of  this  area  are  so  varied  that  it  would  be  out 
of  place  to  attempt  to  describe  them  here.  It  must  suffice  to  remind 
the  reader  that,  while  the  lower  and  outer  ranges  have  a  climate  not 
very  different  from  that  of  the  plains  of  India,  the  higher  peaks, 
rising  as  they  do  to  18,000  feet  above  the  sea-level,  are  covered 
with  perpetual  snow.  As  regards  vegetation,  the  tract  mav  be 
divided  into  three  zones  :  the  .sub-tropical  covering  the  slopes  of  the 
lower  and  outer  hills,  and  following  the  courses  of  the  deep  hot  val¬ 
leys  far  into  the  interior  of  the  range  ;  the  temperate  covering  the 
middle  elevations  ;  and  the  un  tie  confined  to  the  greater  heights  and 
bounded  on  the  north  by  the  snow  line  itself.  The  transition  between 
these  zones  is  gradual.  In  consequence  mainly  of  its  greater  distance 
from  the  sea,  the  rainfall  of  the  western  Himalaya  is  much  less  than 
that  of  the  eastern  part  of  the  chain.  But  not  only  does  the  climate 
steadily  increase  in  dryness  from  east  to  west,  but  the  rainfall  on 
the  outer  ranges  is  much  heavier  than  in  the  interior.  At  Mussooree, 
for  example,  it  amounts  to  about  80  inches,  while  at  Harsil,  in  the 
northern  end  of  the  Bh&girathi  valley,  the  rainy  season  is  repre¬ 
sented  by  a  short  period  of  misty  weather,  and  actual  showers  are 
but  rare.  The  intervening  country  has  a  rainfall  graduated  be¬ 
tween  these  two  extremes. 

In  ascending  the  Himalaya  from  the  Dun  to  Mussooree,  new 

species  meet  the  eye  step  by  step.  Among 

Ohamotei  istie  vo^eta-  ‘  _ 

tion  from  the  plains  to  trees,  Ifan/iima  return ,  Engeihardtia  Cole - 

Muasoorce.  brvokuina ,  Rh.ododcndro'n  arboreum,  and  the 

Oaks  are  the  most  striking  new  forms.  Pinus  long  i folia,  already 
met  with  on  the  Siwahks,  becomes  abundant.  Berberries,  various 
Jbrhrnervm  and  other  Urticacece ,  Homiltonia,  LepUxiennis,  various 
species  of  Viburnum ,  Clematis  and  Rom  at  first  mingle  with,  and 
finally  replace,  the  sub-arboreal  woody  vegetation  of  the  base  of  the 
hills.  During  the  rains  the  change  in  vegetation,  as  one  ascends,  is 
even  roore  striking.  On  steep  banks  and  faces  of  rock  by  the  road¬ 
side  the  eye  is  delighted  bv  such  charming  species  as  Chirita  In fol-ia , 
Didy.noca.rpiw  arumaticvs  and  macrophyllus,  Platystemma  violoidet , 
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Selaginella  Jacquemontii ,  Androsace  sarmentosa  and  inciso,  Frayana 
indica ,  Saxifraya  ligulata,  Argoatemma  aarmentosum,  and  Begonia 
picta.  Ferns  too  abound  both  on  the  ground  and  on  trees.  A  few 
epiphytal  orchids,  the  Peperomia  already  mentioned,  and  Remusatia 
vivipara  are  found  on  the  trees.  But  the  epiphytal  vegetation  here 
is  but  poor  and  scanty  when  compared  with  that  of  the  eastern 
Himalaya,  thus  illustrating  in  the  most  forcible  way  the  comparative 
dryness  of  the  atmosphere  throughout  the  year.  On  these  lower 
slopes  a  dwarf  palm  (Phoenix  acaulis )  and  a  pretty  little  bamboo 
called  ringdl  (Arundinaria  falcata)  are  not  unfrequent;  a  larger 
species  of  bamboo  ( Dendrocalamus  strictus ),  which  occurs  in  plenty, 
is  common  also  in  the  Dun  and  Siwiliks. 

At  the  level  of  Mussooree  temperate  forms  begin  to  appear  and 
the  botanist  revels  in  plants  belonging  to  such  familiar  European 
genera  as  Ranunculus ,  Thalictrum,  Anemone ,  Geranium ,  Potentilla , 
Rubus ,  Rumex ,  Pedicularis ,  and  Habenaria.  Umbelliferous  plants 
and  Polygonaceae  are  common,  and  terrestrial  orchids  of  northern 

From  Mussooree  north-  forms  are  not  unfrequent  during  the  rains. 

As  the  higher  elevations  are  approached,  the 
vegetation  assumes  the  characteristic  Alpine  type.  Astragali , 
Corydalxs  of  different  species,  numerous  Caryophylleae ,  Saxifrages, 
Sedums ,  Primroses,  Gentians  and  Carices  abound,  and  in  the  carpet 
of  rich  green  grass  are  here  and  there  studded  the  magnificent 
Aconites,  Meconopeis  and  Pceonia  emodi.  Prominent  amongst  the 
forest  vegetation  are  the  stately  cedar,  the  rigid  silver  spruce  and 
the  graceful  weeping  pine.  The  twisted  cypress  towers  aloft,  and 
the  solemn  yew  stretches  out  its  sombre  arms.  Lichens,  mosses  and 
fungi  abound,  and  algae  are  numerous  in  the  streams. 

The  following  list  of  the  flowering  plants  and  ferns  does  not  pro¬ 
fess  to  be  complete.  It  contains  only  the  names  of  species  of  which 
there  are  specimens  in  the  Herbarium  of  the  Calcutta  Botanic  Gar¬ 
den,  or  in  my  own  collection.  The  former  Herbarium  ought  to  con¬ 
tain  every  species  occurring  within  the  British  Empire  in  India.  It 
has,  however,  been  brought  together  principally  by  desultory 
private  effort,  and  is  consequently  unequal  and  defective.  As  a 
rule,  there  are  included  in  this  list  indigenous  plants  only  ;  the  few 
others  that  occur  are  marked  cither  as  naturalized  or  introduced. 
Certain  plants  which  are  believed  to  be  natives,  but  which  are 
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found  onl)'  in  cultivation,  are  marked  as  cultivated.  For  much 
assistance  in  revising  this  list  I  am  indebted  to  Mr.  W.  Waterfield, 
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Natural  Order  1. — Ranunvulacea. 


Clematis  Nepnulensis,  DC. 

„  montana,  Ham. 

„  barbel  lata,  Edgw. 

„  grata,  Wall. 

„  Gouriana,  Roxb. 

„  puberula,  Hf.  Ac  T. 

„  graveolens,  Lindl. 

orientalis.  L. 
nutans,  Royle. 
acuminata,  DC. 
connatu,  DC. 

Bucliananiana,  DC. 

Anemone  vitifolia.  Ham. 

obtusiloba.  Don. 
rupestrie,  Wall, 
rivularis.  Ham. 
poly&nthes,  Don. 

,,  naruissiflora.  I,. 

tetrasepala,  Royle. 

,  elongata,  Don. 

Thalictrum  elegans,  Wall. 

platycarpum,  Iff.  At  T. 
cultratum,  Wall. 
Chelidonii,  Hf.  it  T. 
feniforme.  Wall, 
pauciflorum,  Royle. 
rostellatum,  Hf.  k  T. 
Punduanum,  Wall, 
saniculaeforme,  DC. 
Javanicum,  BL 
foliolosiim,  DC. 

„  minus,  L. 

Callianthemum  cachemirianum,  C’amb. 

Adonis  mstivalis,  L. 

Ranunculus  aquatilis,  L. 

„  Lingua.  L. 

„  pulchellus,  C.  A.  Mey. 

„  lobatus,  Jacquein. 

hyperboreus,  Rottb. 
aittnis,  Br. 
hirtellus,  Royle. 

6celeratus,  L. 
diffusus,  DC. 
lsetus,  Wall, 
pensylvanicus,  L. 
arvensia,  L. 

Oxygraphis  poly  petals,  Hf.  it  T. 

Caltha  palustris,  L. 

Trollius  acaulis,  Lindl. 

Isopyrum  thalictroides,  L. 

„  grandiflorum,  Fisch. 

Nigqjia  sativa,  L.  naturalized. 

Aquilegia  vulgaris,  L. 

Delphinium  denudiatum,  Wall. 

„  coeruleum,  Jacquem. 

„  elatum,  L. 

„  vestitum,  WalL 
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Natural  Order  1. — Ranunculacea- 
(concluded). 

Delphinium  Coshmirianum,  Royle. 

Ajacis,  L.,  introduced. 
Aconitum  Lycootonum,  L. 

,,  pnlmatum,  Don. 

„  ferox,  Wail. 

„  Nnpellus,  L. 

„  heterophyllum,  Wall. 

Actsea  spicata,  L. 

Cimicifuga  fretida,  L. 

Pseonia  emodi,  Wall. 

Natural  Order  2. — Magnoliacem. 

Michelia  Champaca,  L.,  introduced. 
Schizandra  graiulitiora,  Hf.  it  T. 

„  propinqua,  Hf.  k  T. 

Natural  Order  3. — Anonacear. 

Miliusa  velutina,  Hf.  At  T. 

Natural  Order  4. — MenUpermacea. 

Tinospom  cordifolia,  Miets. 

Cocculus  laurifolius.  DC. 

„  villoRiis.  DC. 

Stephania  elegans,  Hf.  At  T. 

„  rotunda,  Lour. 

Cissampelos  Pareira,  L. 

Natural  Order  5.> — Perberiden. 

Holbeoellia  latifolia.,  Wall. 

Berberis  nepalensis,  Spreng. 

,,  vulgaris,  L. 

„  aristata,  DC. 

,,  Lycium,  Royle. 

,.  asiatica,  Roxb. 

Podophyllum  emodi,  Wall. 

Natural  Order  6. — Ngmphaaceat. 

Nelumbium  speciosum,  Willd.,  intro • 
dveed. 

Nymphsea  LotuB,  L. 

Natural  Order  7. — Papaveracea. 

Papaver  somniferum,  L.,  cultivated. 

„  dubium,  L. 

Argemone  mexicana,  L.,  naturalized. 
Meconopsis  aculeata,  Royle. 

„  robusta,  Hf.  it  T. 

„  nepalensis,  DC. 

Stylophorum  lactucoides  B.  Ac  Hf. 
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Natural  Order  8.— Fh maria eter. 

Dicentra  Roylvi,  Hf.  Sc  T. 

„  acnndena,  Walp. 

Curydalia  nitjefolin.  Sibth. 

„  CAchcmiriana,  Royle. 

„  crithmifolia,  Royle. 

„  elcgans,  Wall. 

„  Govaninne,  Wall. 

„  aibirica,  l'crs. 

„  cornuta,  Royle. 

„  clnerophylla,  DO. 

„  meifolia,  WalL, 

„  flabcllata,  Edgw. 

Furaaria  parviflom,  Lamk. 

Natural  Order  9. — Cruciferee. 

Nasturtium  officinale,  Rr. 

„  paluatre,  DC. 

„  montanum,  Wall. 

Barbarea  vulgaris,  Br. 

Arabia  glabra,  Crants. 

„  alpina,  L. 

„  amplexicaulia,  Edgw. 

Cardamine  hirsute,  L. 

M  impatiens,  L. 

„  macropliyla,  Willd. 

Allyssum  canescena,  DC. 

Draba  alpina,  L. 

„  incana,  L. 

„  laaiophylla.  Royle. 

„  fladnitzensia,  Wulf. 

Sisymbrium  molliaaimum,  C.  A.  Meyer. 

„  himalaicum,  Hf .  k  T. 

„  Thalianum,  Gay  Sc  Monn. 

„  rupestre,  Edgw. 

„  atrictum,  Hf.  Sc  T. 

„  Wallichii,  Hf.  Sc  T. 

„  Sophia,  L. 

„  Columme,  Jacq. 

.,  Alliaria,  Scop. 

Eulrcma  pritnnlwfolium,  Hf.  Sc  T. 
Erysimum  liieraciifolium,  L. 

„  nltaicum,  C.  A.  Meyer. 

,,  Thomaoni,  Hf. 

Rmya  rosea,  Bunge. 

Brnssica  nigra,  Koch. 

„  cam|>eatns,  L. 

,.  juncea,  Hf.  Sc  T. 

Fruca  nativa,  Lamk. 

Capsclla  Bursa- pastoris,  Moencli. 

LCpidium  sativum,  L. 

„  Draba,  L. 

„  capitatum,  Hf.  Sc  T. 

Megacarnrea  polyandra,  Bcnth. 

Thlaspi  arvenae,  L. 

„  alpcstre,  L. 

Iberidella  Anderaoni,  Hf.  Sc  T. 

Raphanua  sativus,  L.,  cultivated. 
Goldhachia  laevigata,  DC. 

Choria]K>ra  tenella,  DC. 

Natural  Order  10. — Capparidem. 

Cleonie  viscose,  L. 

Gyuandropaia  pentaphylla,  DC, 
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Natural  Order  10,—  Capparidem-* (oooeld.) 

Mmrna  arenaria,  Hf,  k  T. 

Capparia  spinoaa,  L. 

n  horrida,  L.  L 
Crateva  religiose,  Font. 

Natural  Order  11. —  Viola erm. 

Viola  bi  flora,  L. 

„  Patrinii,  DC. 

„  terpens,  Wall, 

„  kunawarensia,  Royle. 

Ionidium  auffruticoaum,  Ging. 

Natural  Order  19. — Birimem. 

Cochloapermum  Goasypium,  DC. 
Flacourtia  Ramontchi,  L’Herit. 

„  sepiaria,  Roxb. 

Xyloama  hngifolium,  Cloa. 

Natural  Order  I*. — Ptttaeparam. 

Pittoaporum  floribundum,  W.  k  A. 

„  eriocarpum,  Royle. 

Natural  Order  H.—Polygalem. 

Polygala  triphylla,  Ham. 

„  crotalarioidea,  Ham. 

„  abysainica,  Freeen. 

,.  leptalea,  DC. 

„  persicariafolla,  DC. 

„  chinenaia,  L. 

„  aibirica,  L. 

Salomonia  cantoniensis,  Lour. 

Natural  Order  15. — OargepkgUem. 

Gypaophila  ceraatioidea,  Does. 

Saponaria  Vaccinia,  L. 

Silene  inflate,  Sm. 

,,  conoicleo,  L. 

„  Fotconeriana,  Benth. 

„  Griffithii,  Roiaa. 

„  gallica.  L. 

„  Moorcroftiana,  Wall. 

„  Webbiana,  Wall. 

„  Slmcheyi,  Edgw. 

Cncubalus  bacciferua,  L. 

Lychnis  attain,  L. 

„  bracliypetala,  Hort.  BeroL 

„  multicaulia,.WalL 
„  inflate,  Wall. 

„  indica,  Benth,  ear.  flmbriata, 
Wall. 

„  nutans,  Benth. 

„  pilose,  Edgw. 

Cerostium  dahuricum,  Fiach. 

„  vulgatnm,  L. 

„  Thomaoni,  HL 

Stellaria  crispeta,  Wall 

„  paniculate,  Edgw. 

aemiveetiu,  Edgw. 
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Natural  Order  \b.—Caryepkyll 
(concluded). 

Stellaria  aquatic*,  Scop. 

„  media,  L. 

„  Webbrana,  Wall. 

„  latifolia,  Benth. 

„  longissima,  WalL 

„  saxatilis,  Ham. 

„  glauca.  With. 

„  dec um  ben*,  Edgar. 

Arenaria  foliosa,  Royle. 

„  (estncoidea,  Benth. 

„  eerpyllifola,  L. 

„  orbicuLata,  Royle. 

„  glanduligera,  Edgar. 

„  Stracheyi,  Edgw. 

„  holoateoidea.  Edgar. 

„  Bentbami,  Edgar. 

Sagina  procumben*,  L, 

Spergnla  arven*ia,  L.,  xnfielde. 

„  pentandra,  L.,  ditto. 

Dryraaria  cordata,  Willd. 

Polycarpaea  corymboea,  Lamk. 


Natural  Order  16. — Portvlaeeee. 
Portulaca  oleracea,  I*. 

Natural  Order  17. — Tamariecinra. 

Taoarix  gallic*,  L. 

„  dioica,  Roxb. 

Myricaria  gennanica,  Dear. 

„  elegana,  Royle. 

Natural  Order  18. — Elatinem. 
Bergia  ammannioidea,  Roxb. 

Natural  Order  19. — Hyperiainem- 

Hypericum  cemuum,  Roxb. 

cordifolium,  Chois, 
lysimachioides.  Wall, 
patulum,  Thunb. 
perforatum,  L, 
elodeoides,  Chois, 
nepaulense,  Chois. 


9F 
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Natural  Order  20. — Temttram  iacect. 

Enrya  japonic*,  Thunb. 

Actinidia  callosa,  Lindl. 

Saurauja  nepaulenais,  DC. 

Camellia  .The*,  Link.  Tea,  introduced 
and  cultivated. 

Natural  Order  21. — Dipterocarpe a 
Shore*  robust*.  Ghertn.,  841. 


Natural  Order  22. — Naive  era. 

Malra  verticfllata,  L. 
silvestris,  L. 
rotundifolia,  L. 
parriflora,  L. 

Bid*  rhombifolia,  L. 

„  cordifolia,  L. 

Abutilon  polyandrum,  Schl. 

„  indicum,  O.  Don. 

„  grareoleua,  W.  A  A. 

Urena  lobata,  L. 

„  repanda,  Roxb. 

Hibiscus  Trionum,  L. 

„  furcatus,  Roxb. 

„  Solandra,  L’Herit. 

„  ficulneus,  L. 

„  pungens,  Roxb. 

,,  Abelmoschus.  L. 

„  cancellatu*,  Roxb. 

„  esculent u*,  L.,  natureliied. 

Thespesia  Lam  pas,  Dal*,  k  Qib*. 
Gossrpium  herbaceum,  L.,  introduced. 
Kydia  calyeina,  Roxb. 

Bombax  malabaricum,  DC. 

Natural  Order  23. — Stereuliaec. 

Sterculia  rillosa,  Roxb. 

„  Roxburghii,  Wall. 

„  fulgens,  Wall. 

Helicteres  lsora,  L. 

Pterospermum  acerifolium,  Willd.,  rare. 
Melochi*  corchorifolia,  L. 

Waltheria  americana,  L. 

Abroma  auguata,  L  ,  probably  intro¬ 
duced. 

Natural  Order  %t.—TW»era. 

Grewia  oppositifolia,  Roxb. 

,  vestita,  Wall. 

„  tilis  folia,  Vahl. 

„  asiatica,  L. 

„  sapid*.  Roxb. 

„  scabrophylla,  Roxb. 

„  polygama,  Roxb. 

„  uerigata,  Vahl. 

Corchorus  fascicularis,  Lamk. 

„  acutangulus,  Lamk. 

Triumfetta  pilosa,  Roth. 

„  rhomboidea,  Jacq. 

„  annua.  L. 

Natural  Order  25. — Lintm. 

Linum  usitatissimum,  L. 

„  my  so  reuse,  Heyne. 

Rein  ward  tia  trigyna,  Planch. 

Natural  Order  26. — MaXpvghiacea. 

Hiptage  Madablota,  Gcrtn. 
Aspidopterys  Wallichii,  Ht 
„  nutans,  Ht 
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Natural  Order  27. — Ztff/ojthyllaeem.  Natural  Order  3 l.—Olacinem. 

Tribulus  terrestris,  L.  Olax  mm,  Wall. 
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Natural  Order  28. — Qerauiaccm. 

Geranium  palustrc,  L. 

collinum,  11.  Bieb. 
Wallichianum,  Sweet, 
nepalense,  Sweet, 
polyanthus,  Edgw,  it  Hf. 
rotuudifolium,  L. 
molle,  L. 

Robert  ianum,  L. 
lucidum,  L. 
ocel  latum,  Camb. 

Oxalic  comiculnta,  L. 

.,  Acetosella,  L. 

Biopbytum  scnsitivum,  DC. 

„  Rcinwurdtii,  Walp. 
Impatiens  Roylei,  Walp. 

Thomsoni,  Hf. 
sulcata,  Wall, 
amplexicaulis,  Edgw. 
Balsa  mina,  L.,  Mujcthi. 
scabrida,  DC. 
bicornuta,  WalL 
amp  ho  rata,  Edgw. 


II 

ft 

fl 
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Natural  Order  29. — Rutaoem. 

Bmuninghausenia  albiflora,  Beichb. 
Dictamus  albua,  L. 

Xanthoxylon  alatum,  Boxb. 

,,  oxyphyllum,  Edgw. 

Toddalia  aeuleata,  Pen. 

Bkimraia  LaureoLa,  HI 
Glyoosmis,  pentapylla,  Can. 
Limonia  acidimima,  L. 

Murraya  exbtica,  L. 

„  Kanigii,  Spremg. 

Clausena  pentaphylla,  DC. 

Citrus  medica,  L. 

„  Aunntium,  L. 

ASgle  Marine  Los,  Corr. 

Feronia  Elephantum,  Corr. 


Natural  Order  30. — Smarubcm. 


Ailanthus  excelsa,  Roxb. 

Picrasma  quassioides,  Bella. 

Natural  Order  31. — Ochnaccm. 
Ochna  pumila,  Ham. 

Natural  Order  32. — Bartermetm. 

Bo&wellia  serrata,  Roxb. 

Gnruga  pinnata,  Roxb. 

Natural  Order  33. — Metiaeem. 

Melia  Azedarich,  L.,  Bukoin. 

„  com  posit  a,  Willd. 

Azadirachta  Indica,  Juss,  Nim. 
Cedrela  serrata,  Royle. 
v  Toona,  Roxb. 


Natural  Order  So.— Jliciaew. 

Ilex  dipyrcna,  WalL 
„  excelsa,  Wall. 

„  ode  rata,  Ham. 

Natural  Order  36. — Ooloat ri arm. 

Euoayans  pendulus,  Wall, 

„  echiuatus,  Wall. 

„  grandiflorus,  Wall. 

„  Hamiltonianus,  Wall. 

„  laoerua,  Ham. 

„  tin  gens,  Wall. 

Celastrus  paniculata,  Willd..  Malkagni. 
Gymnoaporia  rufa,  Wall 

„  mo  n  tan  a,  Roxb. 

„  Royleana,  Watt. 

Elssodendron  glaucum,  Pen. 

Natural  Order  37. — Rhauuut r. 

Ventilago  calyculata,  Tulasne. 
Zyzyphus  Jujuba,  Lamk. 

„  CEnoplia,  Mill. 

„  vulgaris,  Lsank. 

„  xylopym,  Willd. 

„  nummularis,  W.  It  A. 

„  oxyphylla,  Edgw. 

Berc hernia  floribunda.  Wall, 
fihamnus  purpureus,  Edgw. 

„  procumbens,  Edgw. 

„  Tirgatus,  Roxb. 

„  triqaeter,  Wall. 

Bageretia  oppositifolia  Brongn. 

„  tneezans,  Brongn. 

Scutia  indica,  Brong. 

Gonania  leptostachya,  DC. 

„  nepalenala,  Wall 

Horenia  dolcis,  Thunb. 

Natural  Order  S&.—Amjrel  idem. 

Vitis  cspreolata,  Don. 

„  latifollia,  Roxb. 

„  vinifen  L.,  iatrvdueed. 

Linnai,  Wall, 
adnata,  Wall, 
lanata,  Roxb. 
himalayana.  Brand, 
parrifblia,  Roxb. 
obtecta,  Wall. 

„  divaricata.  Wall. 

Loca  snmbucina,  Willd. 

„  robus  ta,  Roxb. 

„  alata,  Edgw. 

„  aspera,  WalL 

Natural  Order  39.—Sajfiadurcm. 

iGscnlus  indica,  Colebr. 

Schleichera  trijuga,  Willd. 

Sapiudus  trifohatus,  L. 

Mukorossi,  Gaerto prvbablf 

introduced. 
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Natural  Order  89. — Sapindaeem — 
(concluded). 

6apindas  Dan  urn,  Voigt.,  probably 
introduced. 

Acer  oblongum,  Wall. 

„  cmium,  Wall. 

„  lcvigatum,  Wall. 

,,  pictum,  Thunb. 

„  villosurn,  Wall. 

„  cauda  turn,  Wall, 
lfelianthus  major.,  L.,  introduced. 
Staph; lea  Emodi,  WalL 

Natural  Order  40. — Sabi*  cere. 

Sabia  paniculata,  Edgw. 

„  campanulata,  Wall. 

Meliosma  simplicifolia,  BI. 

;,  dilleniafolia,  Bl. 

Natural  Order  41. — Anaoardiaceu. 

Rhus  vernlcifera,  DC. 

„  acuminata,  DC. 

„  semialata,  DC. 

„  Cotinus,  L. 

„  succedanea.  L. 

„  parriflora,  Roxb. 

Rpondias  Mangifem,  Pers. 

Mangifera  indica,  L. 

Buchanania  latifolia,  Roxb. 

Odina  Wodier,  Roxb 
SemecarpuB  Anacardium,  L. 

Nairn  al  Order  42. —  Curiarica. 

Coriaria  nepalensis,  Wall. 

Natural  Order  43. — .Noriujra 

Moringa  pterygosperma,  Garin. 

Natural  Order  44. — Lcguminot*. 

Piptanthus  nepalensis,  Don. 
Thermopsis  barbata,  Royle. 
Crotalaria  prostrata,  Roxb. 

,,  alata,  Roxb. 

„  sericea,  lletz. 

t  junceavL. 

,,  tretragona,  Roxh. 

„  albida,  Heyne. 

„  neelecta,  W.  &  A. 

Argyrlobium  flaccidum,  J.  ct  S. 

„  roseum,  J.  et  S. 

Parochctus  communis.  Ham. 
Trigonella  Foenuin-Graecum,  L. 

„  gracilis,  Renth. 

Metficago  lupuliua,  L. 

„  laciniata.  All. 

„  sativa,  L.,  cultivated , 

Melilotus  pnrviflora.  Deaf. 

„  alba,  Lamk. 

„  officinalis,  L. 


Natural  Order  44. — Leguminous— 

(continued). 

Trifolium  repens,  L. 

„  prate  nse,  L. 

Lotus  comiculatus,  L. 

Indigofera  linifolia,  Betz. 

„  trifoliata,  L. 

„  trita,  L. 

„  tinctoria,  L. 

„  pulchella,  Roxh 

„  Dosua,  Rani. 

„  atropurporea,  Ham. 

,,  hirsuta,  L. 

„  Girardiana,  Wall. 

„  heterantha.  Wall. 

Tephroaia  purpurea,  Peis. 

„  tenuis,  Wall. 

Millettia  auriculata,  Raker. 

Caragana  brevispina,  Royle. 

Colutea  nepalensis,  Sims. 

Astragalus  graveolens,  Hans. 

„  trichocarpus,  Grah. 

„  adeem itefoliuH,  Bcnth, 

„  lcucocephaluB,  Grah. 

„  hosaekioideB,  BciiUl 

„  rhizanthus.  Royle. 

„  Webbianus,  Grah. 

.,  multiceps.  WalL 

Oxytropis  microphylla,  DC. 

ASschynomene  indica,  L. 

Smithia  sensitiva.  Ait. 

„  cilfata,  Royle. 

Zomia  diphylla,  Pers. 

Ougeinta  dalbergioides,  Bcntn. 

Deamodium  oxyphyllum,  DC. 

„  gangeticum,  DC. 

„  laxiflorum,  DC. 

„  gyrans,  DC. 

„  podocarpum,  DC. 

„  tiTi«folium,  Don. 

„  floribundum,  G.  Don, 

„  concinnum,  DC. 

„  polycarpum,  DC. 

„  parvifolium.  DC. 

„  trittomm,  DC. 

Uraria  picta,  Desv. 

„  iagopus.  DC. 

„  lagopodoides.  DC. 

Alysicarpus  vaginalis,  DC. 

„  buplenrit'olius,  DC. 

Lespedeza  elegans,  Camb. 

„  sericea,  Miq. 

„  eriocarpa,  DC. 

„  juncea,  Pers. 

Vicia  sativa,  L. 

„  rigidula,  Royle. 

„  hi  rsuta,  Koch. 

„  tenani,  Grah. 

„  tenuifolia,  Roth. 

„•  tetrasperma,  Mcench. 

liens  cBcnlenta,  Mcench,  cultivated. 

Lathyrus  sativus,  L. 

„  luteus,  Bak. 

„  Aphaca,  L. 
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iVa/vm!  Order  ii. — Lepminotm— (cone Id.)  Natural  Order  45. — Remote  (concld.) 

Prumu  domestic*,  L.  Alucha,  Plum,  in- 
t  reduced. 

uiieniict  L.,  Z*rd  Ain, 
Apricot,  emltirmtcd. 

Amygdalae  pereiaa,  L.,  Aru,  Poach,  in- 
t  reduced. 

Prinsepia  utilis,  Royle. 


Pisum  sativum,  L  ,  introduced. 

Abrus  precatorios,  L. 

Clitoria  Tematea.  L. 

Dumaaia  rilloaa,  DC. 

Bhuteria  iuvolucrata,  W.  A  A. 

Glycine  Soja,  8.  et  Z. 

Krythrioa  arborescent),  Roxb. 

„  resupinata,  Hoxb. 

I,  auberoaa,  Roxb. 

Mucuna  pruricna,  DC. 

i,  atropurpurea,  DC. 

Botea  frondosa,  Roxb. 

Bpatliolobus  Roxburghii,  Bcnth. 
Pucraria  tuberuaa,  DC. 

PbaacoluH  Mungo,  L. 

„  aconitifolius,  Jacq. 

Vigna  Catjang,  End.  )  culticeted. 

Doliclioa  Lab  lab,  L. 

Cajanus  indicoa,  L. 

Atyloaia  acarabvooidca,  Bcnth. 

m  mollis,  Bcnth. 

Rhyne hoaia  minima,  DC. 

m  Faiconcri,  Baker. 

FlemiDgia  aemialata,  Roxb. 

>»  atrobilifera,  R.  Br. 

n  veatita,  Bcnth. 

Dalbcrgia  Biaaoo.  Roxb. 
it  lanoeoiaria,  L. 

,•  hircina,  Bcnth. 

i,  voiubilis,  Roxb. 

Pongaraia  glabra.  Vent. 

Kophora  mollis,  Wall. 

C'asalpinia  Bonducella,  Flemm. 

sepiarin,  Roxb. 

Cassia  Fistula,  L. 
i,  1  ora,  L. 

„  occidentalis,  L. 

„  Absus,  L. 

•i  pumilo,  I.amk. 

„  Wallichiana,  DC. 

Bauhinia  raccmosn.  Lank. 

„  variegata,  L. 

„  retusa,  Roxb. 

„  Vahlii,  W.  k  A. 
ii  purpurea,  L. 

Mimosa  rubicaulis,  Lamk. 

,•  pudica,  L.  Sensitive  plant,  na 
turliretl. 

Acacia  Catechu,  Willd. 

•i  pennata,  Willd. 

„  emsja,  \V.  and  A. 

••  Karnesiana.  Willd,  net  t<  relat'd. 

«,  ebumca,  Willd. 

Albiaaia  lucida,  Bcnth. 

„  Lebbck,  Beuth. 

i,  odoratissiroa,  Bcnth. 

„  procera,  Bcnth. 

„  Julibriusin,  Boiv. 

h  atipulata,  Boiv. 

A tuturel  Order  4i. — Jteeeeem. 

Pranas  Pudduru,  Roxb. 

»>  Padua,  L.  | 


Bpirma 

i  canesceus,  Don. 

II 

callosa,  Thunb. 

» 

Kamtachatica,  Pall.  ? 

n 

aor  hi  folia,  L. 

•i 

Aruncua,  L. 

Rubua 

acuminatus,  8m. 

II 

paniculatus,  8m. 

99 

parvifolius,  L. 

If 

concolor,  Wall. 

99 

uiveus,  Wall. 

99 

frutioosus,  L. 

99 

flavus,  Ham. 

99 

lasiocarpus,  Km. 

If 

rosmfoliiis,  8m. 

II 

bittorus,  Ham. 

H 

asper,  Don. 

n 

n 

H 

n 

>i 

•> 
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Geum  datum,  Wall. 

Fragaria  indioa,  Andr. 
veaca,  L. 

Agrimonia  Ku|mtoriam,  Linn. 
Potcntilla  fmticoaa,  L. 

i,  microphylla,  Don. 
multifolia,  L. 
Lcschenaultiana,  8m. 
fulgens,  Wall, 
nepalennia.  Hook, 
at rosan guinea,  Lodd. 
aupina,  L. 

(Kibbaldia)  procunibeaa,  L. 
Rosa  Lyellii,  Lindl. 
i,  moachatn,  Mill, 
i,  Brunonii,  Lind. 

,,  macrophylln,  Lind. 

„  Webbiana,  Wall. 

„  aCricea,  land. 

Pyrua  Ann,  Khrh. 

„  bnccata,  L.,  Gwiln  Mcltal. 

„  varioluaa,  Wall,  Meliat. 

„  communis  L„  XaahpJti.  Pear, 
emltirmtcd. 

»  Mains  L„  Sco,  Apple,  eel  tinted. 
„  ursins,  Wall, 
i,  folioloss,  Wall. 

„  Cydonla,  L..  intreduetd. 
Ciatasgus  Pyracanthu,  Pcra. 

Cotoneaater  acuminata,  Lindl. 
m  microphylla,  Wall. 

„  bacillaris.  Wall. 

„  auiauiularia,  F.  et  M. 

Aetuml  Order  itf. — Se  i  ijrefcm 

Astilbe  rivnlaria,  Don. 

Saxifraga  ligulata,  Wall. 

„  Stmcheyi,  Hf.  A  T. 

,i  imbricata,  Boyle. 


310 


HIMALAYAN  DISTRICTS 


Natural  Order  46. — Saxifrage* — (concld.) 


Saxifraga  ramuloaa,  Wall. 

„  granulata,  L. 

„  odontophylla,  Willd. 

„  micrantha,  Edgw. 

„  pallida.  Wall. 

„  nagellaris,  Willd. 

,t  Brunonis,  Wall. 

„  filicaulia,  Wall. 

„  brachypoda,  Don. 

„  di  versifolia,  Wall. 

„  Jacquemoutiana,  Dene. 
Chryaoaplenium  nepalensc,  Dona. 
Parnaaaia  Wigbtiana,  W  all. 

,,  nu  bicola,  Wall. 

Hydrangea  altisaima,  Wall. 

Dentxia  corymbosa,  R.  Br. 

„  ataminea,  R.  Br. 

Philadelphus  coronarius,  L. 

I  tea  nutans,  Royle. 

Ribea  Qroesularia,  L. 

,i  glaciate,  Wall. 

,,  rubrntn,  L. 

it  nigrum,  L. 

Nat  nr  ml  Order  47. —  Crattulacem. 

Tlllaa  peutrmndra,  Royle. 

CraaauLa  indica,  Dene. 

Bryophylliub,  calycinom  Saliab.,  in  fir- 
dent. 

Kalaachoe  variana,  Haw. 

Cotyledon  Oreades,  Benth.  et  Hf. 
Sedan  crennlatnn,  Hf.  Jc  T. 
n  qnadriidum,  Pall. 

H  Himalenae,  Don. 

*  craaaipea,  Wall. 

„  elongatnm.  Wall. 

n  linearifolium,  Boyle, 
n  paaciflorom,  Kdgw. 

*  trifldam,  Wall. 

ii  rosalatom,  Edgw. 
ii  adeaotricluun,  Wall, 
n  Eweraii,  Ledeb. 
n  malticaule,  Wall. 

M  Bhodiola,  DC. 

Natural  Order  48. — Droeeractm. 

Droaera  peltate  Var.  Innate,  Ham. 

Natural  Order  49. — JS (aleragmcea. 

Myriophyllam  apioatmn,  L. 

Natural  Order  W.—Cemkrcfcem. 

Terminalia  beleriea,  Roxb.  Baharia. 
n  c babuls,  Rets .  Her. 

m  dtrina,  Bosh.  Harira. 

i,  Arjana,  Bedd.,  Arjan. 

tomentoea,  Roxb.  Saj. 
Anogciuus  latifolia,  Wall. 

CoBbrdnm  dccandrun,  Roxb. 


Natural  Order  61.  —Myracea. 

Eugenia  Jambolana,  Lamk  ,  Jfltnan. 

M  caryophylli  folia,  Lamk. 
Carets  arborea,  Roxb. 

Barnugtonia  acutangula,  Gaartn. 

Natural  Order  62. — Meloettmucca. 

Oabeckix  stellate,  Don. 
i  anguatifolia,  Don. 

Natural  Order  63.. — Lytkraciea. 

Ammannia  rotundifolia,  Ham. 

,i  ▼esicatoris,  Roxb. 

Woodfordia  floribnnda,  Saliab. 
Lawsonia  alba  Lamb.,  Mehudi.  garden. 
Lag  erst  roemia  parriflora,  Roxb. 

Panics  Qranatum,  L.,i wild  and  cultivat¬ 
ed. 

Natural  Order  64 .—Onajraeiea. 

Epilobinm  tomentosom,  Beiaa. 

„  rose um,  L. 

(Eaother*  roeea,  Sima.,  j 
„  ainnata.  L.,  V  naturalised, 

,,  gran  diflora,  ) 

Circna  Lntetiana,  L. 

„  alpine,  L. 

Natural  Order  M.—Samyduccm. 

Caaearia  tomentoea,  Roxb. 

Natural  Order  56. — Cucurbitmcca. 

Trichoaanthea  cucumerma,  I. 

„  palmate,  Roxb. 

Lofla  cylindrical  Nand. 

Cncomia  Melo.  L.,  cultivated. 
h  sa  tiros,  L.  „ 

,  Hardwickii,  Royle. 

Ci troll  as  vulgaris,  Schrd. 

Bryonia  lacinioaa.  L. 

Mukia  scabrelia,  Am. 

Zehneria  umbellata,  Tbw. 

Natural  Order  57.— Began  ia  cca. 

Begonia  picta.  Wail, 
i,  amoena.  Wall. 

Natural  Order  58. — Datitcacem. 

Datisca  cannabiiut,  L. 

Natural  Order  59. — Ficoidees. 

Trianthema  pentandra,  L. 

*  crystalline,  Vahl. 

Mollugo  hirta,  Thumb, 
i,  pcntaphylle,  L. 
h  cerviana,  Sen 
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Natural  Order  60. — Uwtbelliferm. 

Hydroootyle  aaiatiea,  L. 

Banicula  europma,  L. 

Bupleuruni  tenue,  Ham. 

„  longicaule,  Wall. 

„  Candollei,  Wall. 

„  falcatum ,  L. 

„  marginatum,  Wall. 

Apium  graveolena,  L.,  introduced. 

Carum  Copticum,  Booth,  et  Hf.  AjwAin, 
cultivated. 

Acronema  tenerum,  Edgw. 

Pimpioella  direraifolia,  DC. 
Cherophyllam  villosum,  Wall. 
tKnantnc  atolonifem,  Wall. 

Belinum  Candollei,  Bth.  et  Hf. 

„  Brunonia,  DC. 

,,  Govanianam,  DC. 

„  aogeliooide,  DC. 

Heraoleum  oandicana,  Wall. 

„  oepaleuac,  Don. 

Peucedanum  graveolena,  L.  Sawa. 
Coriandrum  aatirum,  L.,  cultivated. 
Daucua  Carota,  L.,  cultivated. 

Torilia  Aothriacua,  Omel. 

Natural  Order  61 — Araliaeea. 

Aralia  cachemirica,  Dene. 

Heteropanax  frag  ran*,  Seem. 

Hedera  Helix,  L. 

Hcptapleurum  venuloaum,  Seem. 

Natural  Order  62—Otrmenea. 

Marlea  begoninfolia,  Boxb. 

Cornua  macrophylla,  Wall. 

„  oblongs,  Wall. 

„  capitata,  Wall. 

Alangium  Lamtjckii,  Thw. 

Natural  Order  63 — CaprtfeliaeecB. 

Abelia  triflora,  B.  Br. 

Leyceateria  formoaa,  Wall. 

Lonicera  Myrtillua,  Hf.  A  T. 

„  parrifolia,  Edgw. 

„  purpureaoena,  Hf.  k  T. 

„  nypoleuca,  Dene. 

„  oriental  is,  Lamk. 

„  alpigena,  L. 

„  beterophylla,  Dene. 

„  anguatifolia,  Wall. 

„  apineaa,  Jacquem. 

„  qninquelocularia,  Haidar. 

Viburnum  eotialMinm,  Don. 

„  ateilulatum,  Wall. 

„  integarrlmum,  Wall, 

„  nr  ft  nan  an  Don. 

„  ebiiaaeua,  BL 

Natural  Order  64. — Rubiacem. 

Adina  oordifolia,  Benth.  et  Hf. 
Stephegyne  par ri folia,  Benth.  et  Hf. 
Hymenodictyon  excelaum,  Wall. 


Natural  Order  64. — Rubiacem— (ooncld.) 

Wendlandia  exaerta,  DC. 

„  puberula,  DC. 

Argoatemma  aarmentoaum,  Wall. 

„  rerticillatum,  Wall 

Hedyotia  Burmanniana,  R.  Br. 

„  aapera,  Heyna. 

„  brmchypoda,  DC. 

„  gracilla.  Wall. 

Randia  dnmetonim,  Launk . 

„  tetraaperma,  Boxb. 

„  uliginoaa,  DC. 

Knoxia  corymboaa,  L. 

Pavetta  tomentoaa,  6m. 

Gardenia  turgid  a  Rexb. 

Coffera  bengale 
Hamiltonia  auaveoiena,  Roxb. 
Iveptodormis  lanceolate,  Wall. 
Bpermacoce  articularis,  L. 

Galium  aa]>erifoliiim,  Wall. 

„  acutum,  Edgw. 

„  rotundifolium,  L. 

„  aepylloidea,  Boyle. 

„  confertum,  Boyle. 

„  aparine,  L. 

Rubia  oordifolia,  L. 

Aaperula  cynancbica,  L. 

Natural  Order  66. —  Valeria naerOf. 

Valeriana  Wallichii,  DC. 

.,  Hardwickii,  Wall 

Natural  Order  66  — Di pea  earn. 

Morina  longi folia,  WalL 
„  breri flora,  Edgw. 

Dipaacua  inermia,  Wall. 

Natural  Order  67. — Oempatitm. 

Vemonia  anthelmintics,  Willd. 

cinema,  Leas. 

Rlephantopua  acaber,  L. 

Adenoatemma  riaooanm,  Font. 

„  rar.  elatum,  Don. 

„  rar.  latifolium,  Don. 

Eupatorinm  longicaule,  Wall. 

„  Wallichii,  DC. 

Bolidago  Virga-aurea,  L. 

Cyathocline  lyrsta,  Cass. 

Dichrooephals  gracilis,  DC. 

Granges  madmspatana,  Poir. 

Myriaotis  nepalenaie,  Lets 
„  Wallichii,  Lees. 

Aster  alpinua,  L. 

„  molliuaculua,  Benth. 

.,  jiincene,  Benth. 

„  Thomson).  C.  B.  Clarke. 

(  —  Cali  mens  Acxuoaa.  Boyle  ) 

„  peduncularia,  Watt. 

Erigeron  acre,  L. 

„  beilidoidca,  Benth 
Couysa  reroniiefolla,  Wall. 
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Order  67. — Campon  I tr  (contd.) 


ConfU  absinthifolia,  DC. 

„  viacidula,  Wall. 

Blame*  Ucera,  DC. 

„  runcinata,  DC. 

„  bieracifolia,  DC. 

Sphssranthns  hirtus,  Willd. 

Leon  to  podium  alpinum,  Cana. 

Anaphalis  cinnamonea,  Renth. 

„  triplinervis,  Sima. 

„  Dubigena,  DC. 

„  nnbigena,  var.  polycephalm, 
C.  B.  Clarke. 

„  chionantha,  DC. 

„  araneoaa,  DC. 

Gnaphalium  multiceps,  Wall. 

„  indicam,  L. 

Cm  alia  axillaris,  Rozb. 

Inal*  vestita,  Wall. 

,,  nervosa,  Wall. 

„  barbata.  Wall. 

„  Cappa,  DC. 

Carpecium  cernaam,  L. 

„  abrotanoidea,  L. 

Siegesbeckia  orientalia,  L. 

Eclipta  erecta,  L 

Bidena  tripartita,  L. 

Allardia  tridactylites,  Hf.  it  T. 

Cotula  anthemoidea,  L. 

Tanaoetum  thibeticum,  Hf.  k  T. 

„  longifonum,  Wall. 

Artemiaia  vestita,  Wall. 

„  vulgaris,  L. 

Senecio  deniflorua.  Wall. 

„  graciliflorua,  DC. 

„  lacinioeus,  Wall. 

„  coronopifoliaa,  Deaf. 

„  alatuH,  Wall. 

„  rufinervis,  DC. 


„  Kunthianus,  Wall. 

„  Candolleanua,  Wall. 
Echinops  niveun.  Wall. 

„  echiuatus,  Rozb. 

Arctium  Lappa,  Willd. 

Sauasurea  obvallata,  Wall. 

„  taraxacifolia,  Wall. 

„  Kunthiana,  WalL 

„  depressa,  Wall. 

„  grarninifolia,  Wall. 

„  Candolleana,  Wall. 

„  carthamoidcs,  Benth. 

„  albescens,  Hf.  k  T, 

„  candicans,  DC. 

„  Roylei,  DC. 

Jurinea  macrooephala,  Benth. 
Scrratu la  pallida,  DC. 

Trichub  pis  elongata,  DC. 
Leucomeria  spectabili%  DC. 
Aiusliea  pteropoda,  DC. 

„  aptera,  DC. 

Gcrbera  lanuginosa,  Benth.  et  Hf. 
Bandera  ncpaleneii,  DC. 
Tragopogon  junceura,  Wall. 
Youngia  Ivfata,  Cass. 


Natural  Ordtr  67. — Compotitu— 
(concluded). 


Lactuca 

graciliflora.  Wall 

M 

Brunoniana,  Wall. 

>1 

haatata,  DC. 

99 

macrantha,  Benth.  et  Hf. 

99 

longifolia,  DC 

99 

auriculata,  I)C. 

99 

sagittate.  H f.  St  T. 

99 

Tatarica,  Benth. 

Prenanthea  hiapidula,  DC. 
Taraxacum  DeiiN-leouin,  Deaf. 
Crrpis  foetida,  L. 

Mulgedium  Tataricum,  DC. 
Microrhynchus  BarmentOBUB,  DC. 
Gynura  nepalensis,  DC. 

Emilia  sonchifolla,  DC. 

Doronicum  Roylei,  DC. 

Natural  Order  68. — Campamtlacctt. 

CyananthnB  integer,  Wall. 

„  linifolius.  Wall. 

Wahlenbergia  agrestis,  A  DC. 
Campanula  latifolia,  L. 

„  sylvatica,  Wall. 

„  eaneBcens,  Wall. 

„  colorata.  Wall. 

Lobelia  trigona,  Roxb. 

„  pyramidalls,  Wall. 

Natural  Ordtr  69. — Ericaetm. 


Pernettya  repens,  Zoll. 

Andromeda  ovalifolia,  Wall. 
Rhododendron  barbatum,  Wall. 

„  campanulatum,  Don. 

„  arborenm,  Sm. 

„  lepidotum,  Wall. 

„  anthopogon,  Don. 

Caseiope  faatigiata,  Don. 

Natural  Ordtr  70. — Primulaetm. 


Primula  floribunda,  Wall. 

„  petiolaris,  Wall. 

„  purpurea,  Royle. 

„  rosea,  Royle. 

„  minutissima,  Wall. 

„  involucrata,  Wall. 

„  aibirica,  Jacq. 

„  denticulatn,  Wall 

Andooflace  sarmentoia,  Wall. 

„  Jacquemontii,  Duby. 

„  rotundlfolia,  Hartlw. 

„  incisa,  Wall. 

„  elegans,  Duby. 

Lysimacbia  lobelioides,  Wall. 

„  pyramidal  is,  WalL 

„  evalvis,  Wall. 

„  japonica,  Thumb. 

AnagnlH*  arvensis,  L. 

Micropyxis  pumlla,  Duby. 

Samolus  Valerandi,  L. 
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Natural  Order  7 1 Mynine*. 

JHmi  indict,  A.  DC. 

„  argentea,  Wall. 

Embelia  robmta,  Rozb. 

Mrraine  seiniserrata,  Wall, 
blfarla.  Wall. 

Ardlsia  ham  11  la,  Vahl. 

„  floribuuda,  Wall. 

Natural  Order  72. — Sapctaee*. 

Baaaia  butyracea,  Rozb. 

„  latifolla,  Roxh  ,  at  lore  elera- 
twae  :  planted. 

Natural  Order  72. — Ebeaseo*. 

Dioapyroa  czaenlpla,  Ham. 

„  Melanotylon,  Rozb, 

„  montana,  Rozb. 

„  Embryopteris.  Pert. 

Natural  Order  74. — Sty  race*. 

Symploooa  cratsag  oidea,  Ham. 

„  apioata,  Rozb. 

„  racemoaa,  Rozb. 

„  ramoaimima.  Wall. 

Natural  Order  75. — Jasmine*. 

Jaamimira  laarifolium,  Rozb. 

„  pul>escens,  Willd. 

„  punctatum,  Wall. 

„  arboreacens.  Rozb. 

,,  latifolium,  Rozb. 

„  dispermum,  Wall. 

„  rerolutum,  Sims. 

„  pubigerum,  Don. 

officinale,  L. 

,,  graadiflorum,  L. 

„  Zamboc,  Ait.,  cultivated. 

Nyctanthes  Arbor-triatia,  L. 

Natural  Order  76. — Oleaerm. 

Fraxinua  floribunda.  Wall. 

Ligustrum  nepalenae,  Wall 

„  compactum,  HI.  k  T. 

Olea  cuspidate,  Wall. 

,.  glandulifera,  Wall. 

Chionanthns  macrophylla,  Wall. 

Syringa  emodi,  Wall. 

Natural  Order  77. — Apecyne* 

Cariaaa  diffusa,  Rozb. 

Ophiozylon  serpentinum,  Willd. 
Tabernsem  mtana  coronaria,  R  Br. 
Vinca  pn*. :11a,  Murr. 

▼allaxia  dietaotoraa,  Wall. 


Natural  Order  77. — Apaeynem — (ooacld). 

Wrightia  molliasima,  WalL 
Holarrhena  antidyaenterioa,  Wall 
Alatonia  acholaria,  R.  Br. 

Nerium  odomm,  Solander. 

Chonemorpha  macrophylla,  O.  Don. 
Ichnocarpua  frag  rang,  Wall. 

„  fruteacena,  R.  Br. 

Natural  Order  78. — Atel  epic  dace*. 

Cryptolepis  elegans,  Wall. 

Vincetozicum  cancscenc,  Dene. 

montanum,  Dene. 
Calotropis  procera,  R.  Br. 

Diemia  ezfensa,  R.  Br. 

Periplnca  calophylla,  Falc. 

Tylophom  carnosa,  Wall. 

Marsdenia  Koylei,  Wight. 

Pergularia  odomtiasima,  L. 

Orthantbera  viminen,  Wight. 

Hoya  parasitica.  Wall. 

Ceropegia  longifolia,  Wall. 

,,  lanceolate,  Wight, 

Natural  Order  79. —  Lege  niece*. 

Gardneria  anguati folia,  Wall, 

Buddleia  paniculate,  Wall. 

„  asiatica,  Lour, 

Natural  Order  bO.—Qcntiaaeea*. 


Natural  Order  9\.—B}faoniaem, 

Calosanthe  ,  indict,  Bi. 
Stereutyierminn  chelonoidaa,  DC. 

,  stuveoiena,  DC. 


Ezacum  tetragons  m,  Rozb. 

.,  peduiiculatum,  L. 

Canacora  decussate.  R.  et  S. 
„  diffusa,  R.  Br. 

Gentians  tenella,  Fries. 

„  pcdicellata,  Wall. 

„  argentea,  Boyle, 

„  capitate.  Ham. 

daoaaaflda.  Ham. 

„  raaiginata,  Griaeb. 

rennets,  Wall. 

„  depreaaa,  Don. 

„  Knrroo,  Royle. 

Cranrfurdia  fasciculate,  Wall. 

Ophelia  cordate,  Don. 

„  lari  da,  Don. 

pnrpuraecens  Dua. 
nereosa,  WalL 
pulchella.  Don. 
angustifolia,  Don. 
Chirarta.  Oriseb. 

Halenia  ellipti'ra,  Don 

Swertia  apecioaa,  Wall. 
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Natural  Order  M.—Ptdaliucem .  | Natural  Order  86.— Sola m««.-<C0Mid.) 

Martynia  proboscidia ,  Qlox,  naturalued. 

BMMBam  indicum,  L.,  Tili,  cultivated . 

Natural  Order  iZ.—Oemoltulacea. 


M 

»• 


Argrreift  speciosa,  Sweet. 
u  capita  ta,  Choisy. 

„  setosa,  ChoiBj. 

QuuDOclit  cocclnea,  Mcench,  I  from. 

,,  vulgaris,  Choisy,  |  g^rti£7U_ 

Fatatas  pentaphylla,  Choisy. 

Pharbitis  Nil,  Choisy. 

Calonyction  specioeum,  Choisy, 

Ipomcea  Pes-tigridis,  L. 

„  Turpethum,  R.  Br. 
vitifolia,  Sweet, 
pilosa,  Sweet. 

„  aessiliflora,  Choisy. 

Convolvulus,  pluricaulis,  Vahl. 

Porana  paniculata,  Roxb. 

,,  raceuaoaa,  Roxb. 

It  volvulus  alsinoides,  L. 

Ouacuta  reflexa,  Roxb. 

Natural  Order  M . — $orafinacem. 

Oynaion  veatitum,  A.  DC. 

Cordia  Rothii,  R.  et  S. 

„  Myxa,  L. 

„  latifolia.  Roxb. 

Ihretda  lavia,  Roxb. 

„  serrata,  Roxb. 

Rhabdia  viminea,  Dais. 

Heliotroplum  ovalifolium,  Vahl. 

„  strigoaum,  Willd. 

Macro tomia  Benthami,  DC. 

Mertenaia  echioides,  Hf.  and  T. 

Myosotis  esapitoaa,  Schult. 

„  rotundifolia,  R.  Br. 
Sritrichinm  rotundifolium,  DC. 

,,  aericeum,  Royle 

„  apathulatum  Royle. 

Echinoaponnum  glochidiatum,  DC. 
Cynogioaaum  furoatum,  Wall. 

,1  micranthum,  DC. 

„  longiflorum,  Benth. 

„  grandiflorum,  Royle. 

Trichodeama  indicum,  R.  Br. 

Natural  Order  86. — Salenneem. 

Solan  urn  tuberoaum,  L.,  Potato,  intro¬ 
duced. 

Solan um  nigrum,  L. 

„  verbascifolum,  L. 

„  sanctum,  L. 

„  xanthocanmm,  Schr 

„  indicum,  L. 

Physalia  minima,  L. 


Phyaalis  Peruviana,  L.,  introduced  end 
almost  naturalized. 

Capsicum  frutescens,  L.,  LAl-mlvcli, 
Chilli,  introduced  and  naturalized. 
Nicandra  physaloides,  Omrtn,  natur¬ 
alised. 

Withania  somnifem,  Don. 

Nicotlana  Tabacum,  L.,  Tamiku,  intro¬ 
duced  and  naturalised. 

Datura  Stramonium,  L. 

„  faatuosa,  L. 

Natural  Order  86. — Scrojtkulariaeem. 

Verbascum  Thapsus,  L. 

Celsia  coromandeliana,  L. 

Linaria  ramosissima,  Wall. 
Antirrhinum  Orontium,  L. 

MimuluB  nepalensis,  Wall. 

„  gracilis  R.  Br. 

Mazus  surculosus,  Don. 

„  rugosus,  Lour. 

Lindenbergia  grandiflora,  Benth. 

„  urticefolia,  Lchm. 

„  macros tachys,  Benth. 

Limnophila  grvtioloides,  R.  Br. 
Herpestis  Hamiltonians,  Benth. 

„  Monnieris,  H.  B.  K. 
Torenia  cordifolia,  Roxb. 

Yandallia  Crustacea,  Benth. 

Bonnaya  brachiata.  Link. 

„  veronicmfolia,  Spr. 
Hemipbragma  heterophyllum,  WalL 
Scoparia  dulcis,  L.,  naturalised. 
Veronica  Anagallis,  L. 

„  Becoabunga,  L. 

„  deltigem.  Wall. 

„  lanosa,  Benth. 

„  alnina,  L. 

„  biloba,  L. 

„  agrestis,  L. 

Buchnera  hispida,  Lamk. 

Btriga  enphrasioides,  Benth. 

„  densiflora,  Benth. 

„  hirsute,  Benth. 

Leptorhabdos  parviflora,  Benth. 
Sopubia  trifida,  Don. 

Enphrasia  officinalis,  L. 

Picrorhita  Kurrooa,  Boyle. 
Pedicularis  tubiflora,  Fisch. 

„  carnosa.  Wall. 

„  pectinata,  WalL 

„  pyramids  ta,  Royle. 

,,  gracilis,  wall. 

„  porrecta,  Wall. 

n  abrotaniiolia,  Biclx 

n  megalantha,  Don. 

Natural  Order  87. — Lentiiularim. 

Utricularia  flexuota,  VahL 
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Natural  Order  M. — Oredanekea. 

Phsliprea  indioa,  O.  Don 
JSginetia  indioa,  Roxb. 

Natural  Order  89.— Oet  turner  a. 

Didymocarpus  subalternans,  Wall. 
n  atomatious,  Wall. 

„  macrophyllua,  Wall. 

„  pedicellatus,  R.  Br. 

it  lanuginosus,  WalL 
Chirita  bifolia,  Don. 

Rhynchogloasum  obliqunm.  Bl. 
Platystcmma  violoides,  Wall. 
Lysionotus  ternifolius,  Wall. 

Natural  Order  W^—Aoanthaeea. 

Thunbergia  grandiflcra,  Roxb. 

„  ooccinea,  Wall. 

Ebermaiera  glauca,  N.  ab.  E. 
Hygrophila  polysperma,  T.  Andere. 

„  apinoaa,  T.  Andere. 

Petalidium  barlerioidea,  N.  ab  E. 
HemigTaphia  Pavala,  T.  Anders. 
Btrobilantbea  auriculatus,  N.  ab  E. 

„  glutinosus,  T.  Andere. 

„  alatua,  N.  ab  E. 

„  WalJichii,  N.  ab  E. 

„  iaophyllua,  T.  Anders. 

„  amsophyllus,  T.  Andere. 

J£oh  man  there  Wallichii,  N.  ab  E. 

Died ai acanthus  nervoaua,  T.  Andere. 
Barleria  cristate,  L. 

Lepidagathis  cuspidate,  N.  ab  E. 

„  purpuricaalis,  N.  ab  E. 

„  Lyalina,  N.  ab  E. 

.,  fasciculate,  N.  ab  E. 

Phlogacanthna  thyniflorus,  N.  ab  E. 
Jnaticia  Adhatoda,  L. 

„  peploidea,  T.  Andere. 

„  p  roc  am  bens,  L. 

Buugia  pectinate,  V.  ab  E. 
repens,  N.  ab  E. 

Dicliptera  Roxburghiana,  N.  ab  E. 
Peristrophe  bicalyculata,  N.  ab  E. 

„  apecioaa,N.  ab  E. 

Natural  Order  91. —  Vcrbcnaeex. 

Verbena  offlcinalia,  L. 

Lippia  nodiflora,  Rich. 

Lam  tana  alba,  Mill. 

Plrunna  viburnoides,  Wall. 

„  mucronata.  Roxb. 

,,  barbate,  Wall. 

„  herbaoea,  Roxb. 

CXllicarpa  arborea,  Roxb. 

„  macrophylla,  Vahl. 
Clerodendron  seiratum,  Spr. 

„  infortunatum,  L. 

n  Siphonanthus,  R.  Br. 


Natural  Order  91  .—  Verbenaeem. 
— (concluded). 

Caryoptaria  Wallichlana,  Schaner. 

Omelina  arborea,  Roxb. 

Vitex  Negondo,  L. 

Holmakiudia  aan guinea,  Beta. 

Natural  Order  M. — Labiatm. 

Ocimum  eannm,  L. 

**  sanctum,  L,  naturalized. 

Orthosiphon  rubicundus,  Booth. 

Plectranthus  scrophnlarioides,  Wall, 
n  striatos,  Benth. 

n  Coetaa,  Don. 

n  bemifoliue,  Don. 

ii  oordifolius,  Don. 

Coleus  bar  bat  us,  Benth. 

Pogostemon  plectranthoidea,  Deaf. 

Dysophylla  cruciate,  Benth. 

,>  pumila,  Benth. 

Colehrookia  oppositifolia,  6m. 

Elsholtaia  polystachya,  Benth. 

,i  flava,  Benth. 

„  incise,  Benth. 

ii  eriostacliya,  Benth. 

„  strobilifem,  Benth. 

Mentha  arrensia,  L. 

it  incana,  Willd,  var.  Roy  leans. 

Benth. 

Origanum  normale,  Don. 

Melissa  calami ntha,  L. 

Micromcria  bi flora,  Benth. 

Hedeoma  nepalenais,  Benth. 

6alvia  glutinoaa,  L. 
i,  Moorcroftiana,  Wall. 

„  lanata,  Roxb. 

„  plebeja.  R.  Br. 

Nepcta  spicata,  Benth. 

n  distans,  Boyle. 

„  ciliaris,  Royle. 

„  ruderelis.  Ham. 

„  leucophylla,  Benth. 

„  Govaniana.  Benth. 

Lallemantia  Roy  leans,  Benth. 

Anisomelerf  ovate,  R.  Br. 

Prunella  vulgaris,  L. 

Scutellaria  grosss,  Benth. 

„  repens.  Ham. 

,,  linearis,  Benth. 

„  scandens,  Don. 

Carniotome  versicolor,  Benth. 

Leonurus  Rovleaaus,  Benth. 

„  pnbesoens,  Benth. 

„  cordiscas.  L. 

TAminm  amplexicaule,  L. 

„  petrolatum,  Rovle. 

Colquhounia  ooccinea,  WalL 

Stacbys  sericea,  Wall. 

„  splendent,  Wail. 

Boylea  elegans.  Wall. 

Leucas  nrtiemfolia,  R.  Br. 

„  lanata,  Benth. 

„  mollissima,  Wall. 
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Natural  Order  92. — Labiatm 
— (concluded). 

Lencaa  diffusa,  Be  nth 

„  hjiaopifolia,  Benth. 

„  cephalotea,  Spr. 

Leonotia  nepetafolia,  R.  Br. 

Phlomia  lamiifolia,  Royle. 

Eremoetacbys  superba,  Royle. 

Ajuga  remota,  Benth. 

„  bracteosa,  Wall. 

Teucriom  Royleanum,  Benth. 

„  quadrifarium,  Ham. 

Natural  Order  93. — Plantaginea. 

Plantago  major,  L. 

„  Iepaghula,  Roxb. 

Natural  Order  94. — Ckenopodiaceet. 

Chenopodium  album,  I,. 

,»  Botrys,  L. 

Natural  Order  95. — Be  tell  a  era. 

Basella  rubra,  L.  cultivated  and  natu¬ 
ral  ited. 

Natural  Order  96. — Amarantaceet. 


Natural  Order  99. —  f^  'jfrnaaaw. 
— (concluded). 

Rumex  veaicariua,  L. 

Koenigia  Ialandica.  L. 

Rheum  emodi,  Wall. 

„  bimnlenae,  Royle 

Polygonam  Roxburghti,  Meiaan. 

„  plebeium,  R.  Br. 

„  nerniarioiden,  Del. 

m  recumbena,  Royle. 

„  avieulare,  L 

„  barbatum,  L. 

„  ampbibium,  L. 

,,  lapithifolium,  L. 

,,  epheroetachyum,  Meiaan 
n  amplexicaule,  Don. 

„  vaccinsefoliuro.  Wall. 

„  affine,  Don. 

„  nepalense,  Meissn. 

„  sphanocephslum,  Don. 

„  capitatum,  Ham. 

„  chinense,  L. 

„  pterocarpum,  Wall. 

„  rumicifolium.  Royle. 

Fagopyrum  esculentum,  Mcencb. 

„  cymoaum,  Meissn. 

„  tataricuni,  G»rtn. 

Natural  Order  100. — Laurima. 


Deeringia  celosioides,  Moq. 

Rodetia  Amherstiana,  Moq. 

Celosia  argentea,  Moq. 

Amaranthus  caudatus,  L.  cultivated  and 
naturalized. 

Amaranthus  pauiculntus,  Moq. 

Gangeticus,  L. 

,i  frumentaceus,  Roxb,  Rant- 

dana,  Auardann,  culti¬ 
vated  and  naturalized. 

,,  spinomis.  L. 

JErna  seandena,  Wall. 

„  lanata,  Juss. 

Arhyranthes  aspern,  L. 

Digera  arvensis,  Forsk. 

Pupalia  lappacen,  DC. 

Cyathula  nrostrata,  BI. 

Alternant  nera  sessilis,  R.  Br. 

Natural  Order  97. — N yctaginr tt. 

Boerhaavia  diffusa.  L. 

Mirabilis  Jala  pa,  L.,  introduced  and  na¬ 
turalized. 

Natural  Order  98. — Phytolaccaceee. 

Pircunia  Latbenia,  Moq. 

Natural  Order  99 .—Pelygenacem. 

Rnmex  Wallichii,  Meiaan. 

„  nepalenais,  Spr. 

,,  haatatue,  Don. 


Cinnamomum  Tamnla,  N.  ab  E.r  r ar. 
albiftorum,  Tejpat. 

Phoebe  lanceolatn,  N.  ab  K. 

„  pnllida,  N.  ab  E. 

Machilus  odoratissimus,  N.  ah  E. 

Tetranthera  Roxburgbii,  N.  ab  E. 

„  mouopctaln,  Roxb. 

Litseaa  consimilis.  N.  ab  E. 

„  lanuginosa,  N.  ab  E. 

Natural  Order  101. — Thymclacem. 

Daplme  papyrncen,  Wall. 

Wikstraemia  virgata,  Meissn. 

Natural  Order  102. — Lunmthaceee. 

Loranthus  ligustrinus,  Wall. 

„  pulverulcntus,  Wall. 

„  restitus,  Wall. 

„  longi (lotus,  Desv. 

„  cordifoliua,  Wall. 

Yiscurn  album,  L. 

„  articulatnm,  Burn 

„  attenuatum,  D.C, 

Natural  Order  103. — Ultra gnem. 

Hippophae  salicifolia,  Don. 

E  leagitus  umbellata,  Thumb. 

„  latifolia,  L. 

Natural  Order  104. — Sentalaeet. 

Oayria  arborea,  Wall. 


or  THB  NORTH-WESTERN  PROVINCES 


317 


Natural  Order  105. — Ariateleekiaeem. 
Ariatolochia  brae  tea ta,  lets. 

Natural  Order  106. — Eupkorbiaeem. 

Pbyllaothus  nepalenaia,  Milll. 

„  parvifoliua,  Wall. 

„  Telutinus,  MU11. 

„  Miruri,  L. 

„  Emblica,  L. 

Antideama  diandrum,  Tine. 

Becurinega  oboeata,  Milll. 

„  Leucopyrua,  Milll. 

Putranjiva  Roxburghii,  Wall. 
Andrachne  corditolia,  Milll. 

BiachofBa  javanica,  B). 

Briedelia  montana,  Willd. 

„  stipularis,  Bl. 

Croton  oblongifoliua,  Roxb.,  introduced. 
Trewia  nudidora,  Willd. 

Mallotu8  philippinenaia,  Mill),  (Rottlera 
tinctoria,  Roxb). 

Ricinua  communis,  L.,  cultivated. 
Homonoya  riparia,  Lour. 

Balioapermum  polyandrum,  Wiglit. 
Exccecaria  insignia,  Milll. 

Euphorbia  indica.  Lamk 
„  pilulifera,  L. 

„  nerii folia,  L. 

„  Bikkimensls,  Boiaa. 

„  longifolia,  Don. 

„  Helioacopia,  L. 

„  neoalenais,  Boiaa. 

„  Nivulia,  Ham. 

,,  P.oyleana,  Boiaa. 

Sarcococca  pruniformia,  Liadl. 

Natural  Order  107. — Cupuli/er*. 


Qucrcua  semecarpifolia,  Sm. 
„  Ilex.  L. 

„  dilatata,  T.indl. 

,,  lanuginosa,  Don. 

„  incdna  Roxb. 

„  an  nu  lata,  Sm. 


Natural  Order  108. — My  nr  acre 
Myrica  aapida,  Wall. 

Natural  Order  109.— Betulaeem. 


Betula  Bhojpattra,  Wall. 
„  acuminata,  Wall. 
„  nitida,  Don 
Alnua  nepalenais,  Don. 


Natural  Order  1 10.—  Carylacem. 

Carpinua  riminea,  Wall. 

„  faginea,  LindL 
Corylua  Colurna,  Linn. 

Natural  Order  1 1 1 . — Jufla  ndem. 
Juglana  regia,  L. 

Engelhardtia  Colebrookiana,  Lindl. 

Natural  Order  112. — Sal  urine* a. 

Salix  tetraaperma,  Roxb. 

„  babylonica,  L,  introduced. 

„  elegnja,  Wall. 

„  daphnpides,  L. 

„  flabellaris,  Andera. 

„  Lindleyann,  Wall. 

Populua  ciliata.  Wall. 

Natural  Order  113. —  Urttcacm. 

Ulmue  integrifolia,  Roxb. 

,.  eroaa,  Roth. 

Celtia  caucaaica,  Willd. 

„  australis,  L. 

Sponia  politoria,  Planch. 

„  orientalia,  Planch. 

Cannabis  aatira,  L. 

Urtica  parriilora,  Roxb. 

Giranlinia  heterophylla,  Dene. 

Pilea  acripta,  Wedd. 

Lecanthua  peduncularia,  Wedd. 
Elatostemma  sessile,  Foret. 

„  diversifolium,  Wedd. 

„  Strachevanum,  Wedd. 

Boebneria  ruguloen,  Wedd. 
t,  macrophylla,  Don. 

„  plntyphylla,  Don. 

Pouzdizia  indica,  Gaud. 

„  viminea,  Wedd. 

DebregeaEia  longifolia,  Wedd 
„  bicolor,  Wedd. 

Memorialia  pentandra,  Wredd. 

,,  nirta,  Wedd. 

Villebrunea  frnteacena,  Bl. 

Maoutia  Puya,  Wedd. 

Cudrania  javanenaia,  Tree. 

Streblna  asper,  Ixmr. 

Moms  at'ropurpurea,  Roxb ,  introduced. 
„  lievigatR,  Wall. 

„  indica,  L. 

„  alba,  Willd,. cultivated. 

Ficus  bcngalcnaia,  L.,  Bah 
„  infectoria,  Willd. 

„  religiosa,  L  ,  Pipal. 

„  cordifolia,  Roxb. 

„  nemoralie,  Wall. 

>(  caudate,  Wall. 

„  aoandens,  Roxb. 

„  foveolata,  Wall. 

„  tuberculata,  Wall. 

„  Roxburghii,  Wall. 
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Natural  Order  111. —  Urtieu **m. 
— {concluded). 

Fiou  hispid*,  L.  L 
H  Cania,  Ham. 

,,  glomemta,  Willd  ,  Oular. 

„  Caries,  L  introduced. 

„  virgata,  Roxb. 

Natural  Order  114. — Piperaeta. 

Peperomia  reflexa,  Dietr. 

Natural  Order  1I6. —  Gnetacex. 

Ephedra  vulgaris,  Rich. 

Natural  Order  116. — Conifcrm. 

Pinus  longifolin,  Roxb. 

„  Gerardianfl,  Wall. 

„  excelsa,  Wall. 

Abies  Webbiana,  Lindl. 

„  Smithiana,  Forbes, 

Cedrus  Deodars,  Loud. 

Cupressus  torulosa,  Don. 

Juniperus  communis,  L. 

„  excelsa,  Bieb. 

,i  recur  va,  Ham. 

Tax  us  baccata,  L. 

Natural  Order  117. —  Palmaooee. 

Phoenix  acanlis,  Roxb. 

it  aylveatria,  Roxb. 

Charnmrops  Martiann,  Wall. 

Calamus  Hoyleanus,  Griff. 

Wallichia  densiflora,  Mart. 

Natural  Order  118. — Aroidem. 

Arisasma  Jacquemontii,  BL 
M  utile,  Hf.  It  T. 

„  coatatum,  Mart. 

„  specioaum,  Mart. 

„  curvatum,  Knnth. 

Bauromatum  gnttatum,  Schott. 
Remusatia  vivipara,  Schott. 
Amorphophallus  campanulatus,  Bl. 
Colocasia,  species. 

Bcindapsus  officinalis,  Schott. 

„  decamva,  Schott. 

Typhonium,  species. 

Pothoe  scandens,  L. 

Acorns  calamus,  L. 

Natural  Order  Ud.—Ztwtanaaem 

Lemna  minor,  L. 
n  polyrrhixa,  L. 


Natural  Order  120 .—Typaeea, 

Typha  elephantina,  Roxb. 

Natural  Order  121.— JuneaginacoM, 

Potamogeton  pectinatng,  I4 
Aponogeton  moneatachyus,  Roxb. 

Natural  Order  122. — SaUautinea. 

Globba  Orixensis,  Roxb. 

Zingiber  capitatum,  Roxb. 

„  Caianmunar,  Roxb. 

„  ligulatum,  Roxb. 

Curcuma  auguntifolia,  Roxb. 

„  Zerumbet,  Roxb. 

Roscoea  data,  8m. 

„  alpina,  Roxb. 

„  Bpicata.  Sm. 

»  purpurea,  Sm. 

Amomum  subulatuin,  Roxb. 
Hedychium  coronarium,  L.,  in  garden!. 
„  spicatum,  Sm. 

„  coccineum,  Ham. 

Costus  apecioaue,  L. 

Muaa  paradiaiaca,  L.  plantain,  cultivated 
„  nepalenaia,  Wall. 

Natural  Order  12 i-—OrtkuLicea, 

Oberoaia  iridifolia,  Lindl. 

Dienia  cylindroatachya,  L. 

Liparis  obcordata,  Vahl. 

Ccelogyne  cristata,  Lindl. 

„  ocellata,  Lindl. 

„  ovalis,  Lindl. 

Eria  oonvallarioides,  Lindl. 

„  alba,  Lindl. 

„  Hava,  Lindl. 

Dendrobium  erinflorum,  Griff. 

„  alpeatre,  Hoyle. 

Otochilus,  species. 

Apaturia  Smithiana,  Lindl. 

Eulopbia,  campestris,  L. 

„  harhacea,  Lindl. 

Cyrtoper*  fuse  a,  Wight. 

Vanda  criatata,  Lindl. 

Sacoolabium  guttatum,  Lindl. 

„  Gharwalicum,  Reichb.  L 

Aerie  s  affine.  Wall. 

„  odoratum,  Lowe. 

„  Hyatrix,  Lindl.  • 

„  difforme,  Wall. 

Calanthe  puberula,  Lindl. 

Orehia  latlfolia,  L. 

Gymnadenia  cucullata,  Rich. 

„  apathulata,  Lindl. 

Aoeras  aagnsti folia,  Lindl. 

Platanthera  orchidia,  Lindl. 

„  clavigera,  Lindl. 

„  obcordata,  Lindl. 

„  Susanna,  Lindl. 

„  Candida,  Lindl 

acuminata,  LiidL 
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Natural  Order  123. — Otthidaeem 

— (concluded). 

Gamopleris  orobanchoides,  Falc. 
Epipactis  latifolia,  8w. 

„  macroetachya,  Lindl. 
Spiranthes  australis,  R.  Br. 

Habenaria  pectinate,  Lindl. 

,,  intermedia,  Don. 

,,  marginata,  Lindl. 

„  longi  folia,  Lindl. 

Peristjlns  Goodyeroidas  Lindl. 
Berminiam  Monorchis,  Sw. 

„  species. 

Satyrium  nepalense,  Don. 

Monochilus  flavus,  Wall. 

Tripleura  pallida,  Lindl. 

Goodyera  marginata,  Lindl. 
Cypripediom  cordigerum,  Don. 

Natural  Order  124. — Iridaeeam. 

Iris  sulcata.  Wall. 

„  decora,  Wall. 

,.  Ramaonensis,  Wall. 

„  nepalensis,  Wall. 

Natural  Order  125 — .Amaryllidaeem. 

Crinum  toxioarfum,  Roxb. 

«  amoenum,  Roxb. 

Curculigo  recurrata,  Roxb. 

Hypoxia  anrea.  Lour. 

„  orchioides,  Ex. 

Natural  Order  126. — Dioteerem. 

Dioscorea  deltoidea,  Wall. 

„  sagittate,  Royle. 

„  pentapbylla,  L. 

Natural  Order  127.— Liliaeem. 

Tulipa  stelleta,  Hook. 

Gagea  thesioides,  Fisch. 

„  elegans,  Wall. 

Ipbigenia  indica,  Kth. 

Lloydia  aerotina,  Relchb. 

Fritillaria  cirrhosa,  Don. 

„  rerticillata,  Boyle. 

Lilium  figanteum,  Wall. 

„  Wallichianum,  R.  et.  8. 

„  nepalense,  Wall. 

„  Thomson  i  an  urn,  Hf. 

„  rose  urn,  L. 

Glorioaa  superba,  L. 

Allium  Victoriale,  L. 

„  Wallicbii,  Kth. 

„  tuberosum,  Roxb. 

„  Goranianum,  Wall. 

„  consanguineum,  Kth. 

,,  rnbens,  Schned. 


Natural  Order  127. — Liliaeem. — (ooMid.) 

Urginea  indica,  Kunth. 

Asphodelus  claratus,  Roxb. 

Asparagus  racemoaua,  Willd. 

„  fllicinus.  Ham. 

Polygonatum  multiflorum,  All 
„  sibiricum,  Red. 

„  verticillatum,  All. 

Fliiggea  intermedia,  8cb. 

„  Wallichiana,  Kth. 

Smilax  maculate,  Roxb. 

„  elegans.  Wall. 

„  macropbylla,  Roxb. 

„  oralifolia,  Roxb. 

Paris  pclyphylla,  8m. 

Trill  >tlium  Goranianum,  Kth. 

Dispornm  Pitsutum,  Don. 

„  calcaratum,  Don. 

Natural  Order  128. — Alum sassu 

Alisma  Plantago,  L. 

„  reniforme,  Don. 

Sagittaria  sagittifolia,  L. 

Natural  Order, \29. — Ptmtodarmatm, 

Monocboria  hastate,  Presl. 

Natural  Order  130. — Comuulynaeem. 

Cyanotis  axillaris,  R.  at  8. 

„  barbata  Don. 

Commelyna  salicifolia,  Roxb. 

.,  bengalensia,  L. 

„  oblique,  Ham. 

Anrilsms  herbacenm,  Wall. 

Natural  Order  181.  ifaaaaawu 

J uncus  concinnus,  Don. 

„  leucomelos,  Royle. 

M  oastaneus,  L. 

„  bufonius,  L. 

„  effusus,  L. 

„  leucanthns,  Don. 

Natural  Order  132. — Pettiaeem, 

Eriocaulon  qninquangnlaxe,L. 

trilobum,  Ham. 

“n  sexangulsre,  L. 

Natural  Order  IM.—Cyperecem. 

Carex  rigide,  Good. 

„  Tbomaoni)  Boot. 
m  mitia,  Boot. 

„  nubigena,  Don. 
m  folios*,  Don. 
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Natural  Order  133. —  Cypeructm — 
(concluded.) 

Care*  longipes,  Don. 

„  Moorcroftii,  Falc. 

„  alopecurioides,  Don. 

„  Wallichiana,  Presc. 

„  setigera,  Don. 

„  cruenta,  Nees. 

„  uncinoidea,  Boot. 

„  vesiculosa,  Boot. 

„  fllicinn,  Nees. 

„  condensate,  Nees. 

„  bengalensis,  Roxb. 
Rhynchospora  aurea,  Nees. 

„  Wallichiana,  Nees. 

Fimbristylis  quinquangularis,  Nees. 

„  dichotoma,  Vabl. 

„  mativalia,  Vahl. 

„  complanata,  Link. 

Beirpns  juncoides,  Roxb. 

„  affinis,  Roth. 

„  mucronatus,  L. 

AbilgaArdia  monostachya,  Vahl. 
Eleocharie  uniglumis,  R.  Br. 

>p  palustris,  R.  Br. 

„  ovata,  R.  Br. 

Iaolepia  setacea,  R.  Br. 

„  trifida,  NeeB. 

„  aupina,  R.  Br. 

„  Roylei,  Neee. 

Kyllingia  monocephala,  L. 

„  brevifolia,  Rottb. 

„  tricepe,  Nqea. 

Kriophorum  comoaum,  Wall. 

Cyperua  pygmaua,  Vald. 

„  alopecuroidea,  Rottb. 

Jt  compressuB,  L. 

H  niveua,  Ret*. 

„  difformis,  L. 

„  Iria,  L. 

„  rotundas,  L. 

Mariscua  paniccus,  Vahl. 

Natural  Order  134.—  Gramme*. 

Oryxa  sativn,  L.,  Rice,  cultivated. 

Zea  Mays,  L.,  Makai,  Bhnta,  Indian 
Com,  introduced  and  cultivated. 

Coix  Lachryma,  L. 

„  gigantea,  Koen. 

Milium  effuRum,  L.,  introduced. 

Pas  pal  um  pedicellatum,  Nees. 

„  scrobiculatpm,  L.  cultivated. 
,,  Royleanum,  Nees. 
Coridochloa  semialata,  Neea. 


i 

1 

aanguinale,  L. 

M 

oiliare.  Rets. 

93 

miliaceum,  L.,  cultivated. 

>9 

maximum,  Jacq. 

99 

ovalifolium,  Poir. 

99 

longipes,  W.  Sl  a. 

9t 

miliare,  Lank. 

9  9 

veatitum,  Neea. 

99 

plicatum,  Roxb. 

NaturalOrder  134.  -  Oraminem  (oontd.) 

Fan i cum  prostratum,  Lamk. 

,i  repcns,  L. 

Opliamenua  colonua,  Kth. 

n  corapositus,  R.  k  8. 

n  frumentaceus,  Kuuth,  tulti. 

rated. 

,i  atagninus,  Kth. 

Setaria  glauca,  Beau  v. 

„  italicn,  Kth.,  naturalited ;  cul¬ 
tivated. 

„  verticillata,  Beauv. 

Penicillaria  apicatn,  Lamk,  Bajra,  cul¬ 
tivated. 

Pennisetum  cenchroides,  Rich. 

„  trifloram,  Neea. 

Oymnothrix  ftaccida,  Munro. 

Arundinella  aetosa,  Trin. 

Sporo bolus  diandra,  Beauv. 

„  elongatus,  R.  Br. 

A  groat  is  alba,  L 

„  ciliata,  Trin. 

Milhlenbergia  sylvatica,  Trin. 

„  geniculate,  Neea. 

„  viridissima,  Neea. 

Polypogon  littoralis,  L. 

Calamagrostis  Epigejoa,  Roth. 

Orthoraphium  Roylei,  Neea. 

Piptathemm  aquiglume,  Munro. 

Alopecurua  prateais,  L. 

Phleum  arenarium,  L. 

Phragmites  Roxburghii,  Kunth. 

Chloris  barbata,  Swartz. 

Eleuaine  indica  G*rtn 

„  Coracana,  Garin.  cultivated. 

„  verticillata,  Roxb. 

Cynodon  Dactylon,  Pera,  Diib. 

A  vena  fatua,  L. 

„  pratenais,  L. 

Poa  annua,  L. 

„  pratenais,  L. 

„  bulbosa,  L. 

Eragrostia  plumosa,  Link. 

„  pilosa,  L. 

„  verticillata,  Beanv. 

,,  unioloidea,  Neea. 

,,  poeoidea,  Beauv. 

„  nardoides  Trin. 

,,  diandra,  Roxb. 

Melica  ciliata,  L. 

Kceleria  criatata,  Pera. 

„  phleoidea,  Pera. 

Daetylia  glome  rata,  L. 

Featuca  duriuacela,  L. 

Bromua  aquarroaua,  L. 

„  arvenaia,  L. 

,i  giganteua,  L. 

Amndinaria  falcate,  Neea. 

„  Falconeri,  Ks. 

Thamnocalamus  apathiflorus,  Monro 

Bambnaa  amndinacea,  L. 

Dendrocalamua  atrictaa,  Neea. 

Hordeum  hexaatichon  L.,  Jau,  Barley, 

cultivated. 
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Natural  Order  134. — Or  am  hue — (conoid.)  I  Fikicee  or  Fknu — (continued.) 


Hordeum  vulgare,  L.,  cultivated, 
Elymus  sibiricuB,  L. 

Lolium  speciosum,  Btev. 

,,  temulentum,  L. 

Triticum  vulgare,  Vil.,  Geh6n,  Wheat, 
cultivated. 

Mnesithea  Lb  via,  Kth. 

Rottbcellia  exaltata,  L. 

Ophiunu  corymbosus,  Grtn. 

ManisuruB  granularis,  Sw. 

Andropogon  Gryllus,  L. 

„  acicularis,  Rets, 

n  involutua,  Stend. 

„  montan ua,  Uoxb. 

„  Ischcmum,  L. 

Heteropogon  contortua,  R.  k  8. 

„  Roylei,  Nees. 

Sorghum  vulgare,  Peip.,  Joar,  cultivated. 

,,  Halepcnse,  L. 

Apocopis  Royleanus,  Nees 
Batratherum  molle,  Nees. 

,i  lancifolium,  Trio, 

ii  echinatum,  Neea. 

Anathenim  muricatum,  Beau  v. 
Cymbopogon  laniger,  Deaf. 

„  flexuoBiis,  Neea. 

n  Martini,  Munro. 

„  Bchoenanthua,  L. 

„  Nardus,  L. 

Androscepia  gigantca,  Brongn. 
Anthistiria  aruudinacen,  Nees. 

„  Anathera,  Neea. 

„  scandens,  Roxb. 

Apluda  aristata,  L. 

„  geniculata,  Roxb. 

Imperata  arundinacea,  CyriJI. 
Saocharum  spomaneuni,  L. 

„  procerum,  Roxb. 

,,  officinarum,  L.,  Sugarcane 

cultivated ,  introduced. 

„  Sara,  Roxb. 

„  filifolium,  Nees. 

Erianthus  Ravenna,  Beauv. 

„  japonicas,  Beauv. 


CBTPTOOAM8. 


Filicet  or  Feme. 


Woodsia  elongatn,  Hk. 
i,  lanosa,  Hk. 

Dioksonia  appcndiculata,  Wall. 
„  scabra,  Wall. 

Davallia  pulchra,  Don. 

„  divaricata,  Bl. 

,i  immersa,  Wall. 

„  nodosa,  Hk. 

Adiantum  lunulatum,  Bunt. 

H  cauda turn,  L. 

n  Capillus- Veneris,  L, 


Adiantum  vennatom,  Don. 

Cheilanthea  Dalhouaie,  Hk. 

„  farinose,  Kaulf. 

Onychium  aura  turn,  Kaulf. 

„  japonicum,  Kunte. 

Pel  lea,  calomelanos.  Link. 

Pteris  longifolia,  L. 

„  cretica,  L. 

„  quadriaurita,  Res. 

„  aquiline,  L. 

„  Wallichiana,  Agdh. 

Woodwardia  radicans,  Sm. 

Asplenium,  altemans,  Wall. 

,,  varians  Hk.  and  Gr. 

„  viridie,  Huds. 

„  TrichomancB,  L. 

„  planicaulc,  Wall. 

„  fontauum,  Beruli. 

„  bulbiferuin,  Forat. 

„  tenuifolium,  Don. 

„  Filix  fuemina,  Rertih 

„  polypodioides,  Mett 

„  dilatatum,  Wall. 

„  esculentum,  1'ersL 

„  CeteracL,  L. 

„  australe,  Brack. 

Aspidium  auriculatum,  Sw. 

„  aculeatum,  Sw. 

„  Thomsoni,  Hk. 

„  aristatum,  Sw. 

„  falcatnm,  Sw. 

Nephrodium  unitum,  R.  Br. 

„  prolixum,  Bak. 

„  spareum,  Don. 

„  molle,  Desv. 

,,  cicutarium,  Bak. 

„  polymorphum,  Bak 

„  Filix-mas,  Rich. 

„  cochleatum,  Don. 

„  odoratum,  Bak. 

Oleandra  Wallichii,  Hk. 

„  neriiformis,  Cav. 

Polypodium  erubescent,  Wall. 

„  proliferum,  Prenl. 

„  iinealum,  Colebr. 

„  araoenum,  Wall. 

„  lachnopus.  Wall. 

„  malacodon,  Hk. 

„  tntidum,  Don. 

„  Lingua  Sw. 

,  fitigmotium,  Sw. 

„  fissum,  Bale. 

„  flocculosura,  Don. 

„  lincare,  Thunk 

„  normale.  Don. 

„  membranaceum,  Don. 

„  propinquum,  Wall. 

„  juglaudi  folium,  Don. 

„  qucrcifolium,  L. 

„  himalensc,  Hook. 

„  leiorhir-on,  Walk 

Acrostichum  rirens,  Wall. 

GyniDOgramme  veatita,  Hk 
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FiKees  or  Fern» — (eoneld.) 

GjmnogTmmme  Andenoni,  Bedd. 

jiTuiea,  Bl. 

„  luoeoltU,  Hk. 

„  iBTolaU,  Don. 

Osmund*  Claytoaiana,  L. 
Schizma  digitata,  8w. 

Lygodiam,  scaadens,  8w. 

„  japonicnm,  Sw. 
Botryohium  daucifolium,  Wail. 

„  Lnnaria,  Sw. 

„  Virginianiim,  Sw* 


Lytvpodiaeee. 

Selaginella  Jacqnemoatu,  Spring 
it  setacea,  Spring. 

,i  subulifolia,  Spring. 

MartUiaeem. 

Manilas  qndrifolia,  L 

Ckaracem. 

Chan  tetieillata,  Roxb. 
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PLANTS  OF  KUMA0N7 


The  following  list  gives  the  names  of  all  plants  known  to  have 
,  ,  been  found  in  Knmoon.  Garhwkl  and  the 

Bhkbar,  three  of  the  districts  which  are  in* 
eluded  in  the  Comtnissionership  of  Knmaon.  Plants  of  the  plains 
of  India,  plants  growing  in  Tibet,  and  plants  only  found  in  the 
Independent  States  of  Nep&l  and  Tihri,  do  not  appear  in  this 
list  The  words,  u  common,  ”  “  frequent, ”  and  “  rare  ”  have  been 
employed  to  denote  the  comparative  occurrence  of  the  various 
species  ;  but  as  the  European  stations  of  Almora,  Nairn  Til,  and 
Ranikhet  are  all  situated  at  a  height  of  between  5,000  and  7,000 
feet  above  the  level  of  the  sea,  it  will  be  easily  understood 
plants  growing  about  that  level  are  more  likely  to  meet  an  observer's 
eye  than  plants  which  grow  either  at  a  very  high,  or  at  a  very  low 
elevation.  Plants  which  are  marked  “  rare”  without  any  locality 
being  given,  are  those  which  have  been  found  by  former  observers, 
but  which  have  never  been  seen  growing  within  the  limits  of  the 
division  by  Colonel  Davidson,  Mr.  Waterfield  or  Dr.  Watson. 
In  the  arrangement  of  the  orders,  genera,  and  species,  Hooker's 
‘  Flora  of  British  India,’  has  been  followed  as  far  as  published,  that 
is  to  say,  to  the  end  of  Polypetalce.  With  regard  to  the  other  groups 
the  books  chiefly  consulted  have  been  Brandis’  Forest  Flora, 
Madden’s  Papers  in  the  Journal  of  the  Asiatic  Society,  Boyle's 
Illustrations  of  Himalayan  Botany,  C.  B.  Clarke’s  Compositae  and 
Commelynaceae,  Steudel’s  Grasses,  and  Cyperaceas,  Hooker  and 
Baker’s  Ferns,  Mitten’s  Mosses. 


Synonyms  have  rarely  been  given  except  where  the  name 
adopted  in  the  list  is  different  from  that  given  by  Boyle.  Boyle’s 
Illustrations,  published  in  1839,  is  still  a  standard  work  on  Hima¬ 
layan  Botany,  and  most  of  the  plants  figured 
Range  of  plants.  jn  jf.  are  foun(j  jn  the  Commissionership  of 

Rumaon.  There  are,  however,  in  Boyle’s  book  a  certain  number  of 

plants  which  are  common  near  Mussooree,  where  the  book  was 

written,  but  which  are  not  found  east  of  the  Alaknanda  river,  the 

1  This  notice  and  list  has  been  prepared  for  this  volume  by  Mr.  W.  11  atson,  M.D., 
Deputy  Sanitary  Commissioner,  Almora. 
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boundary  between  the  Kumnon  Commissionership  and  the  Native 
State  of  Tihri.  As  examples  of  these  Mussooree  plants  not  found 
in  Kumaon  may  be  quoted — 

Dictamnu*  albus ,  Berberis  Lycium,  Rota  Lyelli ,  Sonerila  tenera, 
Gentiana  Kurrooy  Pterorhiza  Kurroo,  Eremostachys  tuperba. 

On  the  other  hand,  the  common  phalel  tree  of  Eastern  Kumaon 
(Battia  butyracea )  is  apparently  not  found  at  Mussooree,  as  it  is 
not  mentioned  by  Royle  as  occurring  there.  The  same  remark  ap¬ 
plies  to  the  very  common  and  very  beautiful  Silang  tree  of  Kumaon 
( Olea  acuminata ).  This  tree,  conspicuous  from  its  sweet  scented 
yellow  blossoms,  is  never  alluded  to  by  Royle,  so  that  he  probably 
never  met  with  it  near  Mussooree.  It  is  found  in  Kumaon  at  all 
elevations  from  3,000  to  7,000  feet.  There  are  fine  trees  of  it  at 
Debi  Dhiira  at  a  height  of  6,800  feet,  and  at  Kapkot  at  a  height  of 
3,400  feet. 


The  Kumaon  Division  includes  a  tract  of  country  varying  much 
in  elevation.  On  the  south,  the  Bhabar  strip  along  the  foot  of  the 
hills  has  a  mean  height  of  about  1,400  feet,  whilst  the  passes  that 
lead  into  Tibet  havo  an  elevation  exceeding  1S,0(J0  feet.  It  might 
be  expected  that  European  forms  would  be  more  abundant  towards 
these  passes  than  in  the  Bh&bar,  and  this,  on  the  whole,  is  the  case. 
There  are,  however,  some  European  plants  that  are  only  found  at 


Eastern  depression. 


low  elevations  and  are  never  seen  above 
6,000  feet-  The  most  common  of  these 


are  : — Ranunculus  sceleratus,  Geranium  molle,  Veronica  Anagallit, 


and  Verbena  officinalis,  and  it  is  difficult  to  assign  an  adequate 
reason  for  this  phenomenon.  Another  remarkable  fact  connected 
with  thp  montane  flora  is  the  eastern  depression  of  many  Hima¬ 
layan  plants.  By  this  term  is  understood  that  plants  which  occur 
only  at  high  elevations  near  Simla  are  found  to  grow  at  lower 
elevations  at  Mussooree  and  at  still  lower  heights  near  Naini  Tal. 
The  following  plants  may  be  named  as  affording  examples  of 
eastern  depression — 


(a)  The  shrub  Coriaria  nepalensis ,  which  gives  its  name  to  the 
station  of  Mussooree,  is  said  by  Royle  not  to  grow  under 
5,000  feet  at  Mussooree.  In  Kumaon,  however,  it 
descends  as  low  as  2,000  feet. 
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(5)  Hemiphragma  heterophylla ,  one  of  the  Scrophulaiiacca,  is 
never  found  at  Simla  below  10,000  feet,  whilst  it  occurs  in 
Kumnon  at  7,000  feet,  and  is  common  there  at  8,000  feet. 

(«)  Tho  Tilonj  oak,  Quercus  dilatata ,  is  found  at  Simla  about  7,000 
feet,  and  near  Naini  Tal  it  grows  abundantly  down  to  3,000 
feet. 

(d)  Dipsacus  inermit  is  one  of  the  most  common  plants  at  Almora 
(5,500  feet),  but  is  not  found  towards  Simla  at  elevations 
below  8,000  feet. 

(«)  Elsholtzia  poly  stocky  a,  another  common  mmora  plant,  is 
found  in  Kumaon  as  low  down  as  4,000  feet,  but  near 
Simla  it  is  not  met  with  under  7,000  feet. 

( f)  Senecio  dennfiorm  and  S.  ru/inervi *,  with  nuricled  leaves,  are 
common  all  over  Kumaon  in  November  as  low  as  4,000 
feet,  but  arc  not  found  in  the  neighbourhood  of  Simla 
under  7,000  feet. 

It  does  not  follow,  and  is  not  apparently  true,  that  the  higher 
limit  of  these  plants  follows  the  same  law  as  their  lower  limit,  but  of 
the  existence  of  the  law  of  eastern  depression  of  the  lower  limit  of 
Himalayan  plants,  there  can  be  little  doubt.  There  is  no  example, 
so  far  as  is  known,  of  the  converse,  that  is  to  say,  of  a  plant 
confined  to  the  higher  ranges  in  Kumaon  and  growing  at  a  low 
level  near  Simla. 

With  regard  to  certain  plants  being  confined  to  particular  rock 
formations,  some  interesting  observations  were  made  by  Major 
Madden ;  thus  he  found  that  Trigonella  gracilis ,  Argyrolobium  roseum, 
and  Argyrolobium  Jlaccidum  were  confined  to  limestone  rock.  Thy¬ 
mus  serpyllnm,  on  the  contrary,  is  only  found  on  micaceous  rock 
formations. 


One  of  the  most  interesting  facts  for  investigation  in  the  Flora  of 

any  country  is  the  number  of  introduced 
introduced  plants.  plan(a  which  have  become  wild.  Of  these, 

two  may  be  noticed  in  Kumaon.  The  dsoddr  tree,  which  is  really 
a  native  of  the  Himalaya  west  of  the  Alaknanda,  but  being  a  sacred 
tree,  it  has  for  many  generations  been  planted  round  almost  every 
Kumaon  temple.  There  are  now  magnificent  groves  at  Gungoliliat, 


hthXlatan  districts 


926 


LohaghAt,  ChampliAwat,  and  BAla  Jageswar,  and  there  is  a  tree  at 
Win  in  Garhw&l  wliich  is  certainly  many  hundreds  of  years  old. 
Still  the  deoddr  is  undoubtedly  not  indigenous.  The  other  plant  is  a 
weed  and  is  of  comparatively  recent  introduction.  It  is  the  Erigei'on 
canadenac,  known  to  the  natives  as  the  locust  weed,  ( tallo )  because  it 
is  believed  to  spring  from  soil  where  locusts  have  alighted  This 
plant  is  not  mentioned  by  Major  Madden,  who  published  his  papers 
in  the  year  1840,  and  it  has  therefore  in  all  probability  made  its 
appearance  since  that  date.  It  is  now  a  most  common  and  a  most 
troublesome  weed  in  cultivated  fields. 


Many  of  the  Kuraoon  plants  are  collected  by  the  villagers  and 
sold  to  herbalists  to  be  nsed  in  medecine.  The  chief  marts  are 


Indigenoiu  drags. 


Haldw&ni,  Barmdeo,  and  Rain na gar  in 
Kumaon,  and  Kotdw&ra  in  Garhwiil.  The 


articles  most  in  demand  are  the  fruit  of  Terrninalia  Chebula ,  the 
roots  of  Curcuma  long  a,  Kyllingia  triceps ,  Piper  ailvaticum ,  and  the 


various  species  of  aconite ;  the  bark  of  Myrica  aapida  and  Cinna- 
momum  Tamala ;  the  rind  of  the  fruit  of  the  pomegranate ;  the 
powder  from  Mallotua  philippinenaia ,'  and  the  various  species  of 
ehiretta ,  all  of  which  will  be  noticed  hereafter  in  the  chapter  on 
'Economic  Botany.’ 


Dr.  Watson  desires  to  record  and  acknowledge  the  assistance 
that  he  has  received  in  the  preparation  of  this  list  from  his  friends 
Dr.  King,  Director  of  the  Royal  Botanical  Gardens,  Calcutta;  Colonel 
Davidson,  R.E.,  and  Mr.  W.  Waterfield  of  the  Bengal  Civil  Service. 
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OBDEB  I. — RANUNCULACEAS. 


Clematis  (Cheiropaia)  Nepauleuais  ... 


„  montana 

„  barbel  lata 

(Flammula)  grata 

Goarians 


Ghantiili 


...  Ghantiili 


>,  „  pnberula 

„  „  orientalia 

[parvlfolia  Edgeworth.] 
„  „  nntana 

„  „  acuminata 

„  „  connata  [am- 

plexicaul  i  a  relutina  and 
gracilia,  Edgeworth.] 

„  „  Bachanani  ana, 

„  „  grewieflora  ... 

Anemone  (Eriocephalua)  rltifolia  ... 


Ghantiili 


Gbantiili 


(Ancmonanthea)  obtoailoba,  Kakriya 
[Goraniana  and  discolor]  , . 

„  rnpeatris 


„  „  rivularia 

„  (Omaiocarpua)  polyanthee, 

„  „  clongata 

ThaUctrum  (1‘liyaocarpum)  elegana  ... 

„  „  platyearpuin  ... 

M  „  ciiltratum 

H  „  Chelidonii 

„  reniforme  [neu¬ 
rocarp  m,  Boyle.] 

„  „  pauciflorum  ... 

„  (Kuthalictnim)  Punduannm, 
„  „  aaniculc  forme, 

„  „  JaFanicum 

„  „  folioloaum 

„  „  minus 

Calliantliemum  caclieniirianuin 
Adonis  aestivalis 

Ranunculus  (Batrachiiun)  aquatiliy... 

(Hecatonia)  aceleratua  ...  j 


Pengla  jari.. 


„  hirtellna 
„  diffnaua 

,,  letm 

(Echinoila)  flaocidiu 
arrenala 


Dainiya 

Ainwa 


December,  near 
streams;  rare. 

April,  common. 

May;  rare. 

Common. 

'Bliabar  and  ralleys  t 
October. 

Colonel  Davidaon. 

Abore  10,000  feet. 

May.  Common. 

Bare. 

August,  September. 
Very  common. 

October.  Vei/  com¬ 
mon. 

Bare. 

June  and  July  ;  com¬ 
mon. 

May.  Very  common. 

Abore  6,000  feet. 

June.  Abore  10,000 
feet. 

Common. 

Rare,  10,000  feet. 


Rare.  Badri  nath 
Bare. 

It 

Common ;  high  dera¬ 
tions,  July. 
Frequent. 

Common. 

On  trees ;  autumn. 

»» 

Very  common,  aummer. 
Frequent. 

Abore  10,000  feet 

>i  »> 

Bhim  Tal. 

Common  up  to  4,000 
feet. 

High  derations. 
Common. 

Very  common. 

Rare. 

Common  at  low  lords. 
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DIVISION  I. — POLYPETALJ3— (  continued  ). 


Scientific  name. 


Vernacular 

name. 


ORDEB  1. — RANUNCULACRjE— (concluded). 

39  Oxygrapbie  glacial  la 

40  „  polypetal  a  ... 

41  Caltha  paluatria  [Govaniana,  Boyle], 

43  Troll lua  acaulia 

43  ,  „  pumili* 

44  Iaopyrum  grandiflornm  ... 

45  Aquilegia  vulgaria 

46  Delphinium  den  adatom  f  pane  iflo  nun,  Manila 

Boyle.] 

47  „  csraleuin  ... 

48  „  elatnm 

49  „  veetitum  ... 

60  „  Caahmirianum 

61  Ajaci*  ...  ...  Munila 


63  Aconitum  Lycoctonum  . . 

63  „  palmatnm 

64  M  ferox 

66  „  Napellus 

66  „  heterophyllum 

67  Actsaapicata 

68  Cimicifuga  fatida 

69  Pasonia  emodi 


Munila 

Biah 


Above  16,000  feet. 
„  10,000  „ 
Common. 

Above  10,000  feet. 
..  18,000  „ 

•I  n  ,, 

Common. 


Above  16,000  feet. 
China  bill  8,000  feet. 

„  B.000  „ 

„  10,000  „ 

Naturalized. 

Above  8,000  feet. 

i,  >>  i> 

„  10,000  „ 

,»  »»  ii 

M  S-000  »» 

Rare. 


Bhunya  madin,  Young  abouta  eaten. 


OBDEB  9. — DILLENIACEJ5. 


1  DiUenia  indica 


ORDER  3.— MAGNOLIAC&fi. 


1  Mlchella  Kiaopa 

8  Bchisandra  grand  i  flora 
3  ,,  propinqna 


Ban  champa, 

Silangti 
Sindriyan  ... 


Common ;  Beripul  and 
Ukhimatb.^ 
Frequent ;  Gagar. 
Common. 


ORDEB  4. — ANONACELE. 

1  PolyalthiaKorinti  [Guatteria  Korinti, 

Madden.] 

3  Anona  aqnamoaa  ...  ...  Delia 

3  Miliusa  velutfha 

4  Sacco  pet  alum  tomentoaum  ...  Kangri 


Swamp*.  Bhabar. 

Ditto  „ 

Rare. 

Kotdwara 


ORDER  6. — MENISPERMACEjE. 


1  Tinoapora  cordifolia  ...  ...  Gurcha 

2  Cocculua  laurifoliua  ...  ...  Tilbarapanyd- 

li  and  kakra. 

3  „  villoaaa 

4  Stephanie  elegana 

6  „  rotunda  [Roxburgh!  ana]  ...  Ganjara 

6  Ciaeampeloe  Pareira  [convoivulaoea],  Pari 


Common. 

„  about  4,000 
feet. 

Rare. 

M 

Common. 
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DIVISION  I. — POLYPKTA LjE — ( continued ) . 


No. 

Scientific  name. 

Vernacular 

Note. 

name. 

ORDER  6.— BERBERIDKJE. 

I 

Holbesllia  latifolia 

Gophla 

May,  common,  R4nl- 
kbet  and  Bicaar. 

„  tar.  angusti  folia 

. . . 

.  .. 

s 

Berber  is  (Mahonia)  nepalensis 

Gophla 

Frequent,  Tbikil  aad 

Binaar. 

3 

,,  (Euberbcria)  vulgaris 

High  elevatioua. 

4 

„  „  urn  be  11  at  a 

Rare. 

ft 

„  „  aristaU 

Cbotra 

Common.  High  tie- 

rations. 

G 

„  „  Lycinm 

Rare. 

7 

„  „  asiatica 

Kilmora 

Common. 

8 

„  „  Wailicbiana  ... 

.  • . 

China  hill,  Colonel 

Davidson. 

9 

Podophyllum  eniodi 

... 

High  elevation*. 

ORDER  7.— NYMPHAC&E. 

1 

Nelumbium  specioBum  ... 

Kanw&l 

Frequent,  Buwili  po- 

kar. 

ORDER  8. — PAPA  VERA  CE^E. 

1 

Papaver  dubium  [glabruin,  Royle]  ... 

Takuvia 

Common. 

2 

Argemone  incxicana 

Bhar  bhlod, 

Bbsbart  introduced. 

3 

Mcconopsis  aculcata 

Kiuda 

Above  10,000  feet 

4 

„  robuata 

»» 

v  n  •» 

6 

„  uipalenaia 

M  '•* 

9#  >1  M 

G 

Sty  lophor  uni  lactucoides. . . 

... 

... 

ORDER  9.— FUMARIACEJE. 

1 

Dicentra  Rojlei 

. .  • 

Rare. 

9 

„  scandena 

... 

Common. 

3 

Corydalia  rutsefolia  [diphylla] 

... 

H 

4 

,,  cacbemiriana  ... 

... 

Above  9,000  feet. 

6 

„  critbmifolia  ... 

Rare. 

£ 

„  elegana 

... 

Above  10,000  feet. 

7 

„  Govaniana 

. . . 

„  8,000  „ 

6 

„  rainosa 

... 

„  12,000  „ 

9 

„  sibirica  [flliformis] 

Blmtkee  ... 

Common. 

10 

„  cornuta 

V£ry  common, 

11 

12 

„  chwrophylla  ... 

„  meifolia 

Common,  Binaar. 

Above  10,000  feet. 

13 

„  flobcllata 

„  9,000  „ 

14 

Fumaria  parvifolia  [Vaillantii] 

Khairuwu  ... 

Very  common. 

ORDER  10.— CRUCIFEILE. 

Tribe  Ababide*. 

1 

Nasturtium  officinale 

Piriyd  halim, 

Cultivated. 

2 

„  paluatre 

... 

Common. 

3 

„  montunum  ... 

f» 

4 

6 

Barbarca  vulgar ia 

Arabia  glabra 

H 

Frequent. 

42 
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HIMALAYA*  DISTRICTS 


DIVISION  I. — POLYPETAL JE —  ( continued). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

6 

ORDER  IO.-CKUCIFKR.fi — (« 

Tubs  Ababidkbc — (conclut 
Arabia  alpina 

mtinued). 

cd). 

Frequent. 

7 

„  amplexicaulia 

R&i  gilds  .  ■  ■ 

Common. 

8 

Cardamine  hirauta 

... 

9 

„  impatient 

S  belly* 

Very  common. 

10 

M  macrophylla  ... 

... 

Common. 

11 

Thib*  Ai.thikib. 
Alyaaum  maritimnm 

Naturalized. 

If 

„  coneacena 

•  r< 

Above  14,000  feet 

13 

Darba  (Chryaouraba)  alpina 

„  12,000  „ 

14 

„  (Leucodr&ba)  incana 

n  10,000  „ 

15 

„  „  laaiophylla 

IM 

„  19,000  „ 

10 

„  n  Aadnitzensla  ... 

ft  1*000  „ 

17 

TaiBB  SllTHBlIKB. 
Sieymbrium  molliaaimum 

Above  8,000  feet. 

18 

himalaicuni... 

•  •  • 

„  10,000  „ 

19 

„  Thaliannm  ... 

»  .  • 

Common. 

„  rupeatre 

•  r< 

Above  8,000  feet- 
Common. 

fl 

„  atrictum 

,,, 

ft 

„  Wallickii  ... 

•  •  • 

>1 

ts 

„  aophia 

Jaui  glide  ... 

It 

»4 

,,  Column® 

«»• 

Frequent. 

t5 

„  Alliaria 

•  •  • 

Rare. 

to 

Katrema  primulnfolium ... 

... 

It 

f7 

Erysimum  hieracifolium 

It 

to 

Tbibe  Bbamiobji. 

Braaaica  nigra 

Kili  aOraon... 

Cultivated. 

t9 

„  campcatria 

. . » 

It 

SO 

„  car.  dichotoma ...  >.. 

„  car.  glauca,  Rox 

„  cor.  glauca,  Boyle 

„  trilocularia 

Jariya 

Bara,  pHa  Bar- 
son. 

Daln  toriya. . . 

,, 

M 

„  up  to  11,000 

feet. 

Weed  in  flelda. 

SI 

„  jnncea 

Rai 

Cultivated. 

Sf 

Eraca  aativa ... 

Doa 

Common. 

S3 

Tbibe  Lbi  idikejb. 
Capaella  Ruraa-paatoria  ... 

Very  common. 

34 

Lepidium  sativum 

Hflini 

Common. 

35 

„  uapitatuu 

... 

Above  10,000  feet. 

30 

„  ruderale 

•  •  ■ 

Common,  May  and 

37 

Tbibe  Thi.abpidva. 
Megaearpoaa  poiyandra  ... 

June,  Almora. 

Above  10,000  feet. 

S8 

Thlaapl  arvenae 

Dhapriya  ... 

Common. 

89 

,,  alpstre 

•  •  • 

Above  7,000  feet. 

40 

Ibcridella  Anderaonl 

„  1  *fioo  „ 
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DIVISION  I. — POLYPETAL J5~( continued, ). 


332 


HIMALAYAN  districts 


DIVISION  I.— POLYPETALjE— (  continued). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

4 

ORDER  1 7. — CARYOPHLLACEJC- 

Tiunu  Siljbnejk — (concluc 

Silcne  conoidea 

-(concluded) 

led). 

Common. 

5 

„  gallica 

Introduced. 

6 

„  Falconeriana 

Common. 

7 

„  Stracheyi 

Rare. 

8 

CucubaliiB  bacciferus 

n 

9 

Lychnis  multi  caul  is 

tt 

10 

„  inflata,  Blink  worth 

Very  rare. 

11 

„  indica  [firabriata,  Madden], 

Very  common. 

12 

Tbibk  Alsinbbc. 

Ccrastium  dahuricum  ... 

Rare. 

13 

,,  vulgatum  [trtviale,  Mad- 

... 

Very  common. 

14 

den]. 

,,  Tliomaonii 

Rare. 

15 

Stellar  ia  (Schi&oategiuin)  criapata 

.  . 

Common. 

16 

[monaaperma,  Don], 

„  „  pauiculata  [media, 

Rare. 

17 

Wight. 

„  (Malachium )  aquatica  ... 

•2 

18 

„  Euatellaria)  media  [mono 

... 

99 

19 

gyna,  Don], 

„  „  acmiveatita 

Painkhamla :  common 

90 

„  „  Webbiana,  [Leu- 

... 

Very  common. 

91 

coatemma  angua- 
tifolia,  Wall]. 

„  „  latifolia,  [leucoa- 

Rare.  Ildnipani. 

92 

tenima  lat  folia. 
Wall], 

„  (Larbriea)  longiaaima  ]pa- 

23 

tena,  Don], 

„  (Adcnoncma)decunibena... 

Above  1 J  ,000  feet. 
Painkhamla  ;  common, 

24 

Arenaria  (Alaine)  folioea 

25 

„  (Ereuiogone)  featucoidca  ... 

June. 

Rare. 

26 

„  (Euthulia)  aerpyllifolia  ... 

Common,  May  &  June. 

27 

„  „  mbiculata 

99 

28 

„  (Lepyrodiclia)  holoBtcoidee, 

99 

29 

,,  Benthami 

Rare. 

30 

Spcrgula  arvenaia 

Introduced. 

31 

pentandra  [Arenaria  fiacci- 

99 

02 

’  da,  Roxb] 

Tkibe  Poltca'kpebc. 

Drymaria  cordata 

Common. 

33 

Polycarpaeacorymboaa  ... 

1 

99 

1 

Okdeb  18,— PORTULACEjE. 

Portulaca olcracea  •••  .."  I  Ldniya-kulfa, 

Common. 
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DIVISION  I. — POLYPETALiE — ( continued ). 


No. 

1 

Scientific  natpe. 

Vernacular 

name. 

Note. 

ORDER  19. — TAM  AKISCINEjE. 

I 

Tamar i x  gall ica 

... 

Bhabar. 

3 

„  dioica 

. . . 

8 

Myricaria  gcimanica 

, . . 

Frequent,  abore  10.000 

feet. 

4 

„  clegans 

•  •  • 

Frequent,  above  1  l,ooo 

feet. 

ORDER  20.— H  YFERICINEJE 

1 

Hypericum  (Androfiemum)  cernuum, 

Ulua-bena  ... 

Common.  April. 

3 

„  cardifolium 

Rare,  Jiumni. 

3 

„  lyaiiuachioidea 

• . . 

Frequent  above  8,000 

feet. 

4 

„  paLulum  [uralum,  Don], 

. .  . 

Common,  September. 

6 

„  (Euhypericum(  perfora- 

... 

•  »  >• 

turn. 

6 

.,  elodeoides  ... 

„  August,  and 

September. 

7 

,,  nepnulense  ... 

... 

„  August,  and 

September. 

8 

„  (Brathys)  japonieum 

... 

Low  elevations. 

[pusilluiu]. 

ORDER  21  — TERNSTREMIACEiE 

1 

Eurya  acuminata 

Deura 

Common. 

2 

Actinidia  [TrochoBtigroa,  Madden] 

... 

Bhabar  and  bauks  of 

callosa. 

Sarju. 

3 

Saurauja  nepaulcnsis 

Gogana 

Common. 

4 

Camellia  thca  ...  ...  i 

Clio 

Introduced. 

ORDER  22. — •DIPTF.unCARP  EX. 

1 

Sliorea  rohusta  ...  ...  1  S41  {itkliu  ... 

Common  up  to  4,500 

feet,  March. 

ORDF-R  23. — MALVACEAE. 

TkIBK  M*LVfciK. 

1 

Malva  vcrticillata 

.  •  • 

Frequent. 

2 

„  silvestris,  [mauritiana.  Mail- 

Tilchoni  ... 

Gardens  and  wilu. 

den'J. 

3 

rotundifolia 

Common. 

4 

,,  parvifiora 

Up  to  2,000  feet. 

6 

Sida  rhombifolia 

Bhoa  Kalabali 

Common. 

6 

cordi  folia 

... 

7 

Abutilon  polyaudrum  ... 

... 

Bhabar  and  up  to  9,000 
feet. 

8 

„  indicum 

... 

T&ibe  Ubene*. 

9 

Urena  lobata 

Sujiya  Chat- 

Common,  banks  of 

kura. 

streams 

*34 


HIMALAYAN  DISTRICTS 


DIVISION  I.— FOLYPETAL.fi— ( continued ). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  33.— MALVACEJE— (concluded). 

Tkibb  Hibiiobjb. 

10 

Hibiscua  (Furcaria)  fnrc&tua 

>  •  • 

Introduced. 

11 

„  (Lagunea)  aolandra 

. .  . 

Common. 

IS 

„  (Abelmoachua)  flculneua 

13 

„  pungena 

Hao  Kapiaya 

ft 

14 

„  cancellatua 

IS 

Tbeapeaia  lampaa 

Tbibb  Bombacs*. 

Kapiaym 

ie 

Kydiacalycina  ...  ...  I 

Pali 

Common,  September. 

17 

Bombax  malabaricum  [Bombax  hep-  Semal 
tap hy Hum,  Koxb.]  i 

ORDER  84.— STERCULIACELac. 

„  B  hi  bar,  up 

to  4,800  feet. 

1 

Sterculia  urena 

Katira 

Bhihar 

s 

„  Tilloaa 

Udyal 

99 

a 

„  (Firmiana)  fulgena  [Wal- 

llchii,  Madden.] 

Bodali 

Common. 

4 

Helicterea  iaora 

Maror  phal, 

Bhibar,  May,- Septem¬ 
ber. 

6 

Pteroapermnm  aceri folium 

Muchkunda, 

Introduced. 

« 

„  lanccoB foli uni  [P.  aub- 

eri  folium,  Madden] 

»» 

Bhiber. 

7 

Melochia  corchorifolia,  [Riedleia  cor- 
chorifolia,  I)cc.] 

... 

Up  to  4,000  feet. 

8 

Waltheria  indica,  [Melochia  corclio- 
ri folia,  Wall  ] 

ORDER  35. — TILIACEJ 

E. 

»f  Jl 

1 

Grewia  oppoeitifolia 

Bhekla,  bhen- 
gal. 

Common. 

S 

„  tiliaefolia 

Frequent,  valley*. 

a 

„  aeiatica  [claatica,  Boyle,  III.] 

Pharaiya  ... 

Common,  cultivated. 

4 

„  aapida  [nana,  Wall] 

99  "*  , 

Common. 

6 

„  scabrophylla  [eclerophylla, 

Wall] 

Qar  bheli  ... 

99 

6 

„  laevigata  [didyma,  Boxb]  ... 

„  polygara 

Bhimul 

99 

7 

.  .  . 

Rhabar. 

8 

Trirmfetta  piloaa  [oblongata,  Wall] 

Leahwa,  ku- 
mariya. 

Common. 

9 

„  rhomboidea  [angulata, 

Wall.] 

Chat  kura  ... 

Up  to  4,000  feet. 

10 

Corchorua  faacicularia  ? 

«  •  ■ 

Introduced. 

11 

,,  acutangulua  ? 

,  ,  . 

99 

IS 

Eloeocarpua  Yarunua 

ORDER  36. — LINEJE. 

Ja'pai 

Rare. 

1 

Linum  uaitatiaaimum 

Alai 

Introduced. 

3 

Reinwardtia  trigyna 

Pybra 

Very  common,  March. 

a 

„  tetragyna  ... 

... 

Bare. 
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DIVISION  I. — POLY  PET  A  L  jE —  (  continued ). 


No. 

! 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  27. — MALPIGHLACRJB. 

1 

Hiptage  madablota 

•  •  • 

March ;  common  np  to 

3,000  feet. 

s 

Aapidoptcrya  Wallicbii  [Hiroeanu-- 

... 

Jane  ;  frequent  up  to 

tana,  Wall]. 

4,000. 

ORDER  28.— ZYGOPH  YLLEL®. 

1 

Trlbulua  terreatria  ...  ... 

1 

Common. 

OKDLB  !2*i, — O EEANI AC£L£. 

1 

Geranium  pratenae  ...  ... 

Rare,  Painkanda. 

2 

„  collinum  ...  ... 

. .  • 

M 

3 

„  paluatre  ?  [grandiflorum, 

... 

„  Mina  Paaa. 

Edgeworth] 

Common,  Naini  Tal 

4 

„  Wallichianuin 

... 

and  Binaar,  July. 

6 

„  G  revilleanum  [erioatemon, 

Don] 

„  nepalenae 

... 

H 

C 

*  *  • 

Common,  May,  Jana. 

7 

,  polyanthea  ... 

•  *  • 

Rare. 

8 

„  rotundifolium 

... 

99 

9 

ii  molle  •••  ••• 

•  •  • 

February.  Banaa  of 

Gangca  up  to  1,500 
feet. 

10 

„  Robert!  anmn 

•  *  • 

» 

11 

„  Incldam 

Ankri 

Common. 

12 

„  ooellatum  [bicolor,  Boyle, 

Ill] 

Very  common,  April, 
May, 

13 

Tropaolnm  majna 

•  •  • 

Introduced. 

1/ 

Oxalia  corn  leu  ata 

Chalmori  ... 

Very  common. 

16 

„  acetoaella 

... 

Rare,  Pindari,  April. 

ie 

Biophytnm  aenaitlyum  ... 

... 

Com  non  up  to  4,000 

foet. 

17 

„  Reinwardtii... 

... 

9i  n 

18 

Impatiena  (Brevlcapanlae)  Balaamlna, 

... 

Gardena. 

19 

„  (Longicapaule  Boylei  ear. 

... 

Common. 

moaebata,  Edge. 

19,000  feet. 

Frequent. 

20 

„  Thcmaoni 

•  •• 

»1 

„  aulcata  [gigantea,  Edge.], 

... 

22 

„  amplexicaolia 

... 

Rare. 

23 

„  acabrida  [tricornia,  Lind, 

... 

Common,  May,  June. 

Hamiltoniana,  Don], 

Rare. 

2* 

,,  bicornnta 

... 

26 

„  ampborata  ... 

... 

Common,  autumn. 

rur  umbroaa,  Edge;  [bl.co- 

•  •  • 

99 

lor,  Boyle,  III.] 

Frequent. 

28 

„  racemoaa 

«  •  a 

27 

„  laxiflora 

•  •  • 

99 

28 

.,  micranthemum 

... 

Rare. 

29 

30 

„  brachycentra 

„  glauca 

Frequent,  aummer. 

Rare,  Diwili. 

836 


HIMALAYAN  DISTRICTS 


DIVISION  I. — POLYPETALjE — ( continued  ). 


Scientific  name. 


ORDER  80.— RUTACEuE. 
TflIBK  RuTEjK. 


Vernacular 

name. 


B»nninghausenia  albi  flora,  [Ruta  I  Piau  glias  and  Very  common,  autumn. 


albi flora,  Wall.] 


upauyk  glms. 


Tribe  Zantiioxylk.*. 


Zanthoxylum  nlatum,  [Z.  hostile,  Timur  and 
Wall.]  tejbal. 

„  acanthopoidum  [hostile,  Simur 
Wall] 

„  oxyphyllum 

„  Budrunga 


Tribe  Toddalie.*. 

Toddalia  aculeata  ...  ...  Khan 

Skimmia  [Limonia,  Wall.  Anquc-  Neha 
Tilia  Decc.]  Laureola.  tur 

pat 

Tribe  AuaAitTiEA. 

Glycoamis  pentaphylla  ...  ...  Potla 

Murraya  exotica  ...  ...  Juti 

„  (Bergera)  Kcenigii  ...  Uani 

Clausena  pentaphylla 
Limonia  acidiaaima  [L.  crepulata, 

Roxb] 

Citrus  medica  ...  ...  Bijaura 

ear.  limonum  ...  ...  Jamira 

„  aurantium 

Fcronia  Elephantum  ...  ...  Kait 

-ffiglc  Marmelos  ...  ...  Bel 

ORDER  31.— SIMARUBEJE. 


Khaaeru 
Nehar,  kas- 
turi,  gural 
pata. 

Potla 

Juti 

Uani 


Picraama  quaasioidea 


ORDER  32. — OCHNACEAS. 

Ochna  pumila  ...  ...  | 

ORDER  33.— BURSERACE^J. 

Tribe  Aurantik.*. 

Boswellia  aerrata  [thurifera,  Roxb  ]  Sale,gugar... 

var.  glabra  ...  ...  Gugai 

Garuga  pinnata  ...  ...  Kharpat 

ORDER  34  — MELIACEJS. 

Melia  Aaadirachta  [indica]  ...  Nim 

„  Azadaracb  [aempervirena  Roxb],  Betain 
Heynea  trijuga,  [Zantboxylon  cou- 
naroidca,  W.  &  A.] 

Cedrela  Toona  ...  ...  Tun 

■errata  ...  ...  Dal 


Common. 

Rare,  Budh  Jageawar. 

Frequent,  Gugar. 
Rare. 


Bhabar  and  Talleys. 
Very  common. 


Common. 

» 

Very  common. 
Bhubar. 


Rare. 

Bhubar. 


Valleys ;  frequent. 


Bh&bar. 


Introduced.  Bhabar. 
Common. 

Bhabar. 

Valleya. 

Very  common. 
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DIVISION  I.  — POLYPETEjE — (continued). 


No. 

Scientific  doom. 

Vernacular 

name. 

Note. 

ORDER  36.— OLACIN&fi. 

1 

Olox  seandens 

1 

Bhibar. 

s 

„  nano 

1 

Frequent. 

ORDER  S«.— ILICINEJS. 

l 

Ilex  dipyrana 

Kan  dill 

Vary  oommoo. 

* 

„  odorata 

Gar — koala. 

Fraqnmit. 

go  rah  on. 

Common. 

a 

,,  exoeloa 

Kandali 

ORDER  37. — CELA8TRINEJE. 

l 

Euonymua  grand! floras  [Ueernr,  Don], 

... 

Bhibar,  k  to  8^80  feet. 

a 

„  tlngena 

Kaanrl 

Freqoont,  April. 

Barr,  8,000  list,  April. 

a 

„  flmbrlatua 

.  >  • 

4 

„  friglduo 

,,, 

,,  10,000  „ 

Frequent,  April. 

ft 

„  echinatns 

,,, 

4 

„  pendulus  [japonicua,  Wall], 

•  •  • 

99 

7 

„  Hamiltonianua 

A*nu 

Common. 

8 

Celaatrua  paniculate  [nutans,  Roxb]... 

Malkignl  . . . 

March.  Bhim  'fil. 

9 

Gymnoaporia  rufa,  [Celaatrua  rufa, 

Bare. 

Brandia.] 

10 

„  Hoyleans,  [C.  apinoana. 

Gwala-dirim, 

Common. 

Lam], 

Rare. 

11 

„  montana  [C.  aenegalenaia. 

•  •  • 

i 

Lam.] 

Common.  A  white 

ia 

Elmodendron  glaucum,  [Rexburghli, 

Shaurla  jam- 

W.  &  A.,  Ncerijadlchotdma,  Roxb]. 

ri a  1  a  n  d 

aphis  feeds  on  this 

dehbri. 

tree. 

la 

Microtropla  discolor 

... 

Frequent. 

ORDER  88.— RHAMNACEjE. 

i 

Ventllagc  calyculata  [madraapatana, 

Rakt  pita, 

Common. 

Roxb.] 

k&ta  lag 

Cultivated. 

a 

Zlzyphoa  jnjnba 

Bair 

a 

„  nnmmularia  ... 

If 

tft 

4 

„  vulgaria 

M  ... 

)* 

Frequent  np  to  ft, 000 
feet. 

ft 

„  oxyphylla 

99 

ft 

„  xylopyrna 

»» 

Bint  ban 

7 

8 

„  rugOBa 

Berchemia  florlbundm 

kkla  lag 

19 

Frequent. 

9 

„  flaveacen# 

.  .  . 

ft 

10 

11 

ia 

„  Edgeworthil  ... 

Rhamnua  uahuricua  [virgatua,  Boxb.J 
„  purpureua 

Chadua 

Rameehwar. 

Common,  April. 
Common. 

18 

14 

„  triqueter 

procumbent 

Ghont 

A  boat  7.000  feet  i  on 
limestone. 

IS 

Horonia  dalcia 

... 

Rare;  cultivated. 

1ft 

Sagcretia  oppoaitifolla  ... 

Aglaia 

Kola  lag  ... 

Common. 

17 

Qonanta  leptoetachya  ... 

If 

18 

19 

„  nepalenaia 

Hellnus  lanoeolatoa 

Ml 

oae 

Bhibar. 

Common ;  valley*. 

43 
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DIV ISION. — PO  L  Y  PET  A  L  XL —  (continued). 


No. 

Scientific  ume. 

Vernacular 

name. 

Note. 

ORDER  39. — AMPEUDKJE. 

1 

Yltie  (Simpltclfolle)  quadrangularia 

Harjora  ... 

Bhibar. 

[CImiu  eaalla]. 

a 

„  pallida 

... 

Rare. 

s 

„  repanda  [roaea(  Hoyle  Ill.] 

. . . 

Frequent  5  B  hi  bar. 

4 

„  adnata 

. . . 

Rare. 

6 

„  pedicellata 

. . . 

II 

« 

„  lanata 

Puraln 

Common,  May. 

„  * wr.  rugoaa 

Aaainja 

r»  July. 

7 

„  latifolia 

Pan-laguli  ... 

„  Bhibar. 

8 

„  rinifera 

* .  • 

Wild? 

0 

„  parvifolia 

Barain 

Common. 

10 

„  (Trifoliate)  carnosa 

„  [Ampelopaia,  Wight]  hi- 

. .  . 

Bhibar. 

11 

Chappar-tang. 

Common. 

malayana. 

1C 

„  diraricata  [tomentoaa,  W. 

A  mil  a 

M 

and  A.] 

IS 

„  (Digitate)  obtecta 

•  .  « 

>9 

14 

„  (Pedate)  capriolata  [Cis- 

.  . . 

»» 

aua  aerrulata,  Roxb.] 

15 

„  lanceolarla  rCiaaua  femi- 

P&nj-pata  ... 

Rinibagh, 

nea,  Roxb.] 

16 

Leea  (Simpllcifolie)  macrophylia  ... 

.  .  . 

Frequent. 

17 

„  (Pinnate)  alata 

.  .  . 

1) 

18 

„  •  aapera 

Kurmali 

Common. 

18 

„  (Bipinnate)  aambucina  ... 

... 

Rare. 

ORDER  40.— SAPINDACE^E. 

Tribe  S.ArixDE.a. 

1 

Cardioapermum  Halicacabum 

Bhibar. 

8 

ASaculus  (Paria)  indica 

Pankar,  pan- 

Common. 

*ri. 

3 

Scbleichera  trijuga 

Kuaam 

Bhibar. 

4 

Sapindua  Mukorosai 

Rita. 

„  var.  deter gena 

...  ^ 

Rare. 

„  var.  acuminatua 

Common. 

6 

Acer  (Integrifolie)  oblongum 

Patangtiya... 

Common ;  cups  are 

made  of  the  wood. 

6 

„  levigatum 

.  .  « 

Common. 

7 

Acer  (Trilobate)  pent&pomicum 

,  ,  » 

Bhibar. 

8 

i  (Quinqnelobate)  cesium 

Kilu 

Frequent. 

9 

„  villoeum  [aterculacium  Wall?] . . . 

•  •  • 

8,000  feet ;  cups  made 

of  the  wood. 

10 

ii  caudatum  [pectinatum  Wall.]... 

•  •  • 

10,000  feet. 

Very  common. 

11 

„  (Septemlobate)  pictum  [cultra- 

.  M 

turn,  Wall.] 

Tube  Dodone.*. 

18 

Dodonea  riacoaa 

! 

Bare;  Bhibar. 

Tube  Meliamhm. 

13 

Mellanthua  major 

1  - 

Introduced. 
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DIVISION  I.— POLYPBTALiE— 


No. 

Scientific  name. 

Vernacular 

Note. 

OBDER  40. — 8APINDACEA— (oondudad). 

Tun  SnmLu. 

14 

Staphylca  emodi 

I  Chitra 

Treqnmt:  Gigar  and 

Siihl  Dabl. 

OBDEB  41. — 6ABLACEAC. 

1 

Mdioama  dlUaiiefolia  ... 

Gwep 

Common  about  7,000 

feet. 

1 

it  pungtii«  «•«  ... 

Gardar 

Frequent ;  banka  of 

aireama. 

3 

Sabi  a  campanalata 

Bakal  pate... 

Common. 

4 

„  parr 1 flora 

•  •• 

„  about  5,000 

feet. 

5 

„  paniculaia 

•  •  • 

„  Bhibar. 

OBDEB  4S. — ANACARDIACEAJ. 

1 

Rhus  (Rimpllclfolie)  cotinna 

Tung-ami  ... 

Very  common. 

S 

„  (Trifoliate)  parriflora 

Band 

fl 

3 

„  (Imparl  pinnate)  aemialata  ... 

Dakmlla  ... 

Common. 

4 

„  WaUichii  [vernicifera,  Boyle], 

Bholiao 

11 

5 

„  auccedanea  [acuminata,  Dec.]... 

Titari 

6 

Piatacia  integerrima,  [Bhua  integer- 

Kakar  alngi, 

Valleys;  common. 

rima,  Wall  ] 

7 

Odina  Wodier 

Jhlngho 

Common ;  valley* 

8 

Semecarpoa  Anacardiom 

Bhiliwa  ... 

Bhibar. 

9 

Mangifera  indica 

Am  ... 

Common  ;  valley*. 

10 

Buchanania  latifolia 

Pial 

Bhibar. 

11 

Spondiaa  mangifera 

Amra 

„  and  valleya 

ORDER  43.— CORIARIACEJE. 

1 

Coriaria  nepalenaia 

Manauri  mo- 

Common. 

kola. 

ORDER  44— MORINGEAC. 

1 

Moringa  pterygoaperma. . . 

Sainjan 

Common ;  Bhibar. 

ORDER  45.— LEG  U  MI  NOS  AC. 

Tribe  Podaltrie^. 

1 

Piptanthua  nepalenaia  ... 

Shalgari  ... 

Above  8,000  feet 

S 

Thermopaia  barbata 

... 

,,  10,000  „ 

Tribe  Gehiitke. 

3 

Argyrolobium  flaocidum  [Cytiaoa flac- 

•  «  • 

Common,  July  and  Au- 

cidam,  Royle] 

gnat,  on  limeatone. 

4 

„  roaeum 

Gongri 

>»  11 

6 

Crotalaria  (Diffuae)  humifuaa 

Common. 

6 

„  „  hirauta 

• .  . 

Bhibar. 

7 

M  (Alate)  alata  ... 

Gungri 

Common,  autumn. 

8 

9 

„  (Calycine)  myaorenaia 

„  olbida 

... 

Valley. 

Common. 

10 

,,  „  calycina 

... 

Frequent. 
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DIVISION  I. — POLYPETAUE — (continvtd). 


No. 

Scientific  name. 

Vernacular 

name. 

Note 

ORDER  40 . — LEG  UMIN08A — (continued). 

Tbibb  Obki>tbj» — (concluded). 

1 

Cxotalaria  (Calycin*  eee  at  li  flora 
[anthylloidea,  Lam}. 

Gungri 

Common. 

Valleys,  oommoa 

IS 

„  (Erects) eerioea 

IS 

„  (Eriocarp*)  tetragons 

•  •• 

99 

14 

„  (TrifollolatS)  medicaginea, 

... 

Very  common. 

10 

,,  incana 

... 

Naturalised. 

Tbibb  Tbivoltb.su 

Sbctiob  Diorats. 

16 

Tri  folium  pratenae 

... 

Cultivated ;  rare. 

17 

16 

99  rvpttii  ••• 

Farocbetna  cummonia  [oxalldifolia, 

... 

„  common. 

Common,  damp  ground. 

Boyle.] 

SSOTIOIT  PlHKlTB. 

19 

Trigouella  Fenum-grccnm 

Methi 

Cultivated. 

n 

„  polycerata  [inclsa,  Hoyle] 

... 

»» 

91 

„  gracilis 

July,  on  limestone. 

89 

„  pubescens 

... 

Col.  Davidson. 

9S 

„  comiculata  ... 

•  • . 

Frequent. 

94 

„  emodi 

•  •  • 

Col.  Davidson. 

90 

Melilotus  parviflora 

... 

Cultivated. 

96 

„  »lba 

Garifa 

Common. 

87 

Medicago  lupulina 

... 

» 

98 

„  denticulate 

... 

n 

Tbibb  Lotul 

99 

Lotus  comlculatua 

1 

Very  common. 

Tbibb  Oalkib. 

90 

Cyamopaia  paoraliodca  ... 

•  •• 

Bhibar. 

91 

Indigofera  (Sphcarhliophora)  liul folia 

11 

99 

„  (Paucifoliolats)  trifoliate  ... 

•  a* 

99 

99 

„  „  trita 

.  •  * 

Common. 

94 

„  (Multifoliolatc)  hirsute  ... 

NfLni-sakina, 

Very  common,  May. 

90 

„  Gerardiana  [hete  r  a  n  t  h  a , 

Llua-aakina. . . 

Wall. 

Common,  August. 

96 

„  „  atropurpurea  ... 

K&li-sakiua, 

97 

„  „  pulchella  [arb  o- 

rea,  Koxb]. 

„  „  Dosua  [heteran- 

Bakina 

Very  common,  March. 
Very  common,  May, 

98 

Sakina 

June. 

the,  Wall. 

Above  10,000  feet, 
July,  August. 

99 

Col  u tea  arboreseero,  nor.  nepalensis, 

... 

El 

Mellettia  auriculata  [Robinia  macro- 

Gojha 

Very  common;  vslleys, 

41 

pbylla,  Roxb]. 

Tephroaia  Candida 

Lehtia 

May. 

Bhabar.  Leaves  used  to 

poison  fleb- 

49 

M  purpurea 

Bhabar. 
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DIVISION  I. — POLYPETALJS — (continued) 


No. 

Sclentlile  name. 

Vernacular 

name. 

Not*. 

ORDER  46. — LEGUMINOS2E — (oontinueu). 

Taras  GALkox.it— (concluded). 

43 

Seebanie  egyptiaca 

Jait 

Cultivated. 

44 

Car og ana  prgmra  [Genista,  versico¬ 
lor,  Hoyle], 

... 

Common  above  10.000 
feet. 

46 

„  Gerardiana  [Caragana  spi- 

noaiaaima,  Boyle.] 

Dimi 

..  BfiOO 

feet,  May. 

46 

„  polyacantha  ... 

99 

Rare. 

47 

„  brevlxpina 

99 

Common  above  0,000 
feet. 

48 

„  craaaicaulia 

... 

„  „  12,000 
feet. 

40 

Guldenatcdtia  himalaica 

Dima 

..  ..  n,ooo 

feet. 

60 

Aatragalua  (Pogonophace)  trichoCarpns 
[aeabanoidea,  Royle],  ... 

... 

Common. 

61 

„  (Podolotua)  hoeackioidca 

•  •  • 

Common. 

62 

„  (Hypoglottia)  himalayanna 

,,, 

Above  10,000  feel 

63 

„  „  Maddcnianua 

•  ■  * 

99  M 

64 

„  „  leucoceph&lus 

,,, 

Common. 

66 

„  (Phaca)  chlorostachya 

•  . . 

n 

66 

„  „  wr.  tricliocarpoides  Kurz, 

... 

W.  Waterflcld,  Naini 
Til. 

67 

ff  ii  croodi  •••  ••• 

.  . » 

Above  10,000  feet. 
Frequent. 

68 

„  graveolena 

... 

69 

„  (Myobroma)  Candolleanns 

... 

Above  8,000  feet. 

CO 

„  (ASgacantha)  polyacanthus 

Tbibk  Hkdtsahejb 

Section  ExeTirKi.i.ATJs. 

1  rcquent. 

61 

Onobrychia  eativa 

Cultivated. 

62 

Leapedeaa  (Eulespedeza)  aericea 

Common. 

63 

„  Gerardiana, 

Very  common. 

64 

(Oxyrauibhia)  macroatyla, 

Common. 

65 

„  „  cnocarpa  ... 

.  •  • 

99 

66 

Hedyaarum  kumaonenee 

... 

Rare  ;  found  by  Stra- 
chey  and  Winter- 
bottom. 

67 

Zornia  diphylla  [anguatifolia,  D.C.] 

... 

Common. 

68 

Smithia  acnsitiva 

Bhabar. 

69 

„  gemini  flora 

„  ciliata 

Common  near  etreams 

70 

... 

71 

JEachynomene  indica 

Section  Stitei  i.ateac. 

ta  a 

Up  to  4,000  feet. 

72 

Uraria  picta  ... 

... 

Common. 

73 

„  crinita 

... 

•1 

74 

„  lagopua 

... 

75 

„  prundlsefolia 

... 

Valleys. 

76 

Alyaicarpua  (Microcalycin*)  vagi¬ 
nalis. 

... 

Common  to  4.000  feet. 

77 

(Microcalycinif)  bu- 

pleurifolius. 

a  •  a 

»•  " 

HIMALAYA*  DISTRICTS 

DIVISION  I. — POLYPETALJ3 — (continued) 


*4S 


Vo. 

Set  entitle  nun. 

Vernacular 

name. 

Note. 

ORDER  46  — LBQUMIffO&X— (oontlnued). 

Tuu  Hbpts  t — (oonduded). 

SacTion  Snmuu-(omdiid^). 

78 

Alysicarpus  (Rienddjoliia)  rufoaus, 

8  a  1  n  d  a  b 

Common  to  4,000  feet. 

aaalnda. 

78 

Oogcinia  dalbergioldes  [Dilba|l»<ni* 

•  •• 

Up  to 4,000  feet,  Marah. 

jeinensis,  Roxb.] 

Desmodium  (Fhjllodiain)  pulchellum. 

•  •  • 

Bhibar. 

81 

„  (Pteroloma)  triquetrum, 

v  * 

Common. 

88 

„  (8corp4urus)  laxifloram, 

„  (Podocarpium)  podocar- 

„  Kaini  Til. 

83 

... 

Rare. 

pum. 

Very  common,  Anguat. 

84 

(Dollinera)  floribundum 

•  ■ « 

[multiflorum  D.  C.] 

Common  :  Rlnaar 

8ft 

„  „  oxypbylham 

•  •  • 

[polycarpum,  Wall.] 

Very  common,  July. 

86 

„  tiliafollmn  [nutans. 

•  •a 

Wall.,  argenteum 
Wall.l 

87 

„  (Htteroloma)  Gangeticum, 

•  •  • 

Va'leys. 

88 

„  „  latifollnm  ... 

a  «  • 

Frequent. 

89 

„  „  eequa* 

•  «  • 

99 

El 

„  concinnnm 

Common  ufo  to  7,000 

[penduliflorum,  Wall.] 

feet. 

•i 

„  (Nlootsonia)  polyoarpnm 

a  a  • 

19 

D.C.  [angulntnm.  Wall.] 

Very  common, 

99 

„  (Sagotia)  tri  flora  m 

a  •  • 

autumn. 

99 

„  „  '  parriflornm  ... 

a  a  a 

99 

94 

„  (Pleuroloblum)  gyrana  ... 

a  a  a 

Common. 

98 

„  *  gyroldaa... 

♦  aa 

Bh&bar. 

Tbibb  Vicicjb. 

96 

Acrua  precatorlua 

Gunchi  rakti. 

Bhibar  and  valleys. 

97 

„  pulchellua 

Lagult-lmll, 

19 

98 

Clcer  arietinum 

China 

Cultivated  ;  Bhibar. 

99 

aoongarlcum  rmloropbyllum. 

a  a  a 

About  19,000  feet  ; 

Royle.] 

rare. 

100 

Vica  (Emm)  tetrasperma 

a  •  a 

Rare. 

101 

„  „  hinnta 

Kuri 

In  cultivated  fields. 

109 

„  (Cracca)  tenera 

Frequent ;  Adwani, 

April. 

109 

„  „  mollia 

a  •  a 

High  levels ;  rare. 

104 

„  „  pallida  ... 

a  •  a 

Common. 

101 

„  „  rigidula  ... 

a  •  a 

Hare. 

106 

„  (Euvicia  aativa 

Kur-kosha  ... 

Cultivated. 

107 

Lathyrua  (Ealathyrna)  aphaea 

Ghora-kolon, 

Common. 

108 

„  „  aativna 

Matar 

Cultivated. 

109 

„  „  spharicus  [an- 

Ningla-koaha, 

Common. 

gulatna,  Royle.] 

no 

„  (Grobus)  lutena 

a  a  a 

Frequent. 

111 

Planm  sativum 

Kolai 

Cultivated. 

119 

„  arrense 

»» 

Cultivated  and  wild. 

OF  THE  NORTH-WESTERN  PROVINCES, 
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DIVISION  I. — POLYPETALJS—  (continued). 


Ho. 

Scientific  name. 

Vernacular 

Hama. 

Not*. 

ORDER  40.— LRGUM1NOSJB — (oontlnnod). 

Tribk  Phimolu. 

Section  Oltodu. 

113 

Sb  uteri  a  veetita,  var.  involucrata  ... 

•  ♦  ■ 

Common. 

„  var.  denai  flora  ... 

•  •  • 

Bar*. 

114 

Domaaia  vllloaa 

Common. 

115 

Glycine  aoja  [Soja  hlapida,  Moench,] 

Bhat 

Cultivated  t  very 

common. 

SECTION  filTTIllNM 

lie 

Mncuna  atropnrpurea  ... 

Baldaka  ... 

Bageahwar. 

117 

„  pruriena 

Gone  ha 

Valleys ;  oommon, 

May 

118 

Erythrina  lndica 

Rongra 

February  ;  Bhibar. 

119 

„  reaaplnata 

... 

Frequent  j  Htwalbagh, 
March  and  October. 

ISO 

„  aaberoaa 

Rongra 

March,  op  to  4.000 

foul. 

1S1 

„  arboreacena  ... 

># 

August,  common. 

Section  Oalactieji. 

in 

Spatholobna  Roxburgh! i  [Rutea  par- 

Maola 

Bhibar. 

viflora,  Roxb.] 

Dhik 

Up  to  4.000  feet. 

Near  Talli  Malnari 

123 

Batea  frondoaa 

124 

Butea.auperba 

•  •  • 

hill  Loch,  Septem- 
b#r. 

120 

Pueraria  tuberoaa 

Billi-kand  ... 

Very  oommon,  March, 

April. 

ise 

„  Stracheyi 

... 

Rare ;  Kilimandl,  7,300 

feet. 

Section  Euphascouub. 

127 

Phaaeolua  vulgaris 

Cultivated  i  Bhibar 

gardens. 

128 

„  trilobua 

Chhlhin  ... 

„  Bhibar. 

129 

„  aconitifolina  ... 

Moth 

„  Bhibar. 

130 

„  mongo 

M6ng 

n  not  oommon. 

„  „  var.  radiatus 

Urd 

„  common. 

131 

„  calcaratoa  [toroaua,  Koxb.] 

Goruab 

„  and  wild  red 

and  white  varieties. 

132 

Vlgna  (Euvigna)  catiang  [Dolicboe 

Rlanah 

„  common,  three 

alneniia,  Linn.] 

varieties 

„  „  var.  sinensis 

Lobiya 

99 

133 

(Plcctropia)  vex il lata  [Pha¬ 
aeolua  angoatifoliue.  Wall.] 

Ban-mong  ... 

Very  oommon,  autumn. 

Cultivated!  Bhibar, 
root  edible. 

134 

Pachyrrhiaua  angulat ua  ... 

... 

136 

Dollchoe  Lablab 

Shimi 

Gardens,  cnltlvated  up 

to  7,000  feet. 

□ 

„  biflorua  [uniflorua,  D.  C.] 

Gahat 

Cultivated  up  to  8*000 

feet. 

137 

„  falcatua 

Gahatiya?  ... 

Common 

*44 
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Mo. 

Scientific  nome. 

Vernacular 

name. 

Note. 

ORDER  45. — LRGUMINOSAS — (continued). 

Tubs  Phasbolkje — (concluded). 

Section  Cajanex. 

188 

Atylosla  (Atylia)  mollis 

•  •  ■ 

Common. 

ISO 

„  „  grand  iflora 

. . . 

Rare ;  Bagephwar. 

140 

„  „  fCantharo  sperm  am] 

. . . 

Common  ;  Bbtbar  and 

scerabamides. 

outer  hills. 

141 

»  platycarpa, 

•  • . 

Rare. 

141 

Cajanus  flanu 

Arliar 

Cultivated  ;  Bhibsr. 

148 

Erioaema  chinenae  fCrotalaria  tube* 

• .  • 

Common;  Bimtota  hill. 

roes,  Don.] 

144 

Rhynchosla  paeudo-cajan 

Shiali,  phfi- 

»f 

aarpata. 

145 

„  minima 

Low  elevations;  rare. 

144 

„  himalcnaia  ... 

147 

Flbmlngia  (Ostryoiium)  strobolifca, 

Very  common. 

„  var.  fruticuloaa  ... 

148 

„  „  Chappar  ... 

Rare. 

149 

„  (Chalaria)  paniculata  . . . 

At  low  elevations. 

150 

„  (Flecnlngiaatrum)  con* 

Bhatna 

Common. 

geata  [acmialata]. 

„  „  tar.  nana 

•  •  « 

Common. 

151 

„  (Rhynchosioides)  veatita, 

Muakila 

Kdlblo  tuber ;  com* 

non. 

Tribe  Daiberoiea. 

Section  Alternieoliolat*. 

16> 

Dal  berg  ia  Slaaoo 

Siau 

BhAbar  and  valleys. 

168 

„  rlmoaa 

99  »* 

154 

„  lanceolaria  [frondoaa, 

. .  • 

Frequent. 

KOxb.] 

156 

„  volubills 

Bhatia 

Common. 

158 

Pterocarpua  maraupium  ... 

Bijai-sal  ... 

Near  Barmdeo. 

Section  Oppositifoliolata. 

167 

Pongamia  glabra 

1  Pit  pipar  ... 

Bhihai,  April. 

158 

Derrla  robuata 

1  Baro 

Up  to  5,000  feet. 

Tribe  Sopnorfjb. 

169 

Sophora  mollis  [Edwardaia  mollis, 

I  Pahir-gungri, 

Very  common,  March, 

Hoyle]. 

1 

Tribe  Gssalfimb.s. 

180 

Cmalpinia  TGuilandina]  Romlucclla, 

Karonj 

Up  to  2,500  feet. 

181 

„  [Poinciana]  pulchcrrima, 

Krishna  elm- 

Garden. 

ra 

188 

„  „  aepiaria  ... 

Aira 

Common. 

188 

Parkinaonia  aculeata 

Wiliyati  kt- 

Introduced. 

kar. 

184 

Poinciana  regia 

•  •  s 

Gardens ;  rare. 
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DIVISION  I. — PO L YPET A L JS — (continued) . 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ICS 

ORDER  45.— LEG  UMINO8A-0 

Tubs  Cihiib. 
Ciaii  (Fistula)  Fistula 

continued). 

Rajbrlksh,  kl- 

May,  June,  up  to  4,000 

ICC 

„  l Soma)  occidental  is 

tots. 

Banar 

feet. 

Bhibar. 

107 

„  Sopliera  ( purpurea,  Roxb), 

91  •  ■  • 

99 

1U8 

„  „  Tnra 

Common. 

100 

„  „  anguatifolia  [lanceolata, 

Sanaa,  mak- 

Culti  rated ;  Bhabar 

170 

Royle.] 

„  (Pailorhcgma)  glauca  [arborca- 

ki. 

Bhibar. 

171 

chu,  Koxb. 

„  (Laaiorhegma)  Abana  [cocci- 

Banir 

Common. 

170 

nea,  Wall.1 

„  „  puniila  ... 

Silpatiya  ... 

90 

173 

f,  „  mimosoides 

19 

Very  common. 

...  „  ear.  dimidiate 

01 

Common. 

... 

,,  „  var.  Wall  i  chi  ana . 

” 

m 

174 

Tbibk  Amhkbsticbc. 
Saraca  indica  [Jonesia  aaoka,  Roxh.]  1 

Asok 

Introduced ;  Kitaban, 

175 

Tbibk  Bauhimkb. 
Bauhinia  (Dccandrae)  racemoaa  [par- 

Bhabar. 

Up  to  6,000  feet,  com- 

170 

ri  flora  Vahl.] 

„  „  tnalabarica  ... 

Amli 

uion,  April. 

Rare,  October. 

177 

(Triandrn)  retuaa  [emargi- 

Kaudla 

Common/  September. 

178 

nata,  Wall.] 

„  „  Vahlii 

Malu 

Very  common,  April, 

179 

„  „  purpurea 

Khairwil  ... 

Bhabar  and  ralleya, 

180 

„  (Pentandne)  variegata 

00 

October. 

Common,  April. 

... 

„  „  var.  Candida,  ... 

... 

09 

181 

Tribe  Mimosejs. 

Entada  scandcns 

Rare. 

189 

Parkia  biglanduloaa 

Cultivated  ;  Bhibar. 

183 

Leucana  glauca  T Acacia  frondosa,... 

... 

Common,  ralleya,  July. 

184 

D.  C.] 

Mimosa  pudica 

Lajwanti  ... 

Naturalized,  Bhabar. 

186 

„  rub i caul  is  [octandra,  Roxb.], 

Agla 

August ;  common  up 

180 

Tribe  Acaciea.. 
Acacia  (Globiferae)  Faracsiana 

WiUrati 

4,000  feet 

Bhabar  and  ralleya. 

187 

„  ,•,  arabica 

babul. 

Babul 

99 

188 

„  „  eburnca 

Bhea 

Banka  of  atreama. 

189 

„  (Spicatac)  Catechu 

Khair 

Very  common;  Bhabar. 

190 

„  „  modcsta 

Philai 

Rare,  Bhabar. 

191 

„  „  lenticularis 

Khain 

Barmdeo. 

199 

..  (Vulgares1concinna[rugata.D:C| 

Ban-ritha  ... 

Bhabar. 

193 

„  „  Intsia  [Cassia,  Linn.J 

Katrar 

Very  common,  Bhibar. 

194 

„  „  pennata 

Agla 

i 

99  ft 

44 


HIMALAYAN  DISTRICTS 


DIVISION  I. — POLYPETALJS — (continued). 


Vernacular 

name. 


ORDER  45. — LEGUMINOSjE — {concluded). 

Tubs  Ikoba. 

19ft  Albiuia  (Moltlfoliolatac)  Lc-bbek  ...  [  Tantiya,  halaia 


odoratiasima 
ear.  mollia 
proccra 
Julibrlaain 


» 

Baro 
La l  airia 


199  „  „  atipn'ata  [Smith- 

iana,  Wall. 

200  „  Paucifoliolatae)  lncida 

201  Pithecolobium  (Ungniscati)  dulce  ...  Wlldyati  imli, 

Dakhni  babdl. 

„  Clypearia)  bigeminnm  Kacblora  ... 

ORDER  4C. — ROSACE.®. 


Trim:  Pronkjs. 

I  Prunua  (Ainygdalua)  peraica 

„  (Armeniaca)  armeniaca 

„  (Cernsua)  avium 

„  „  ceroaua 

„  „  Jncquemontii 

,,  „  Puddum 


Common,  April, 
Juno. 

Bhdbar,  April,  Juno. 

>»  »» 

..  May 

Up  to  ft.ooo  feet. 
May. 

Up  to  4,000  feet, 
May. 

Bhdbar,  April. 
Gardena,  Bhdbar. 

Up  to  3,000  feet,  April. 


Chudru  and 
zarddru. 


Padam  puya 


7  „  (Euprunua)  communis  ear.,  Bhotiya  b  a  - 

domeatica  ear.  dam. 

„  „  „  Ladafei 

g  „  (Lauroceraaiw)  Pandua  [cornu-  Jdman 

ta,  RoyleJ 

9  „  „  ncpalcnaia  ...  „ 

10  „  n  undulata  [caprici-  „ 

da,  Wall]. 

11  Prinaepia  ntilia  ...  Bckla,  jhatila, 


Cultivated ;  very  com¬ 
mon. 


Cultivated  up  to  8,000 
feet. 

Rare,  Maldri,  Edge- 
worth. 

Very  common,  Novem¬ 
ber. 

Cultivated ;  Almora. 


Common. 

About  0,000  feet. 


Very  common. 


Tribe  Spires. 

It  Spleen  (Ulninria)  veatita  [Kamtachat- 
ioa,  Lindlcy. 

13  „  (Aruncna)  aruncoa  [tritemata, 

Wall]. 

14  „  (Sorbaria)  aorbifolia  [Lindley  Dhaniydli  ... 

and  Wall.] 

15  „  (Chamadrya)  bella  ...  Jhdr 

10  „  „  canetcena  [ennei-  „ 

folia,  Wall]. 

17  „  „  raccinifolia 


Above  8^000  feet. 
„  10,000  feet. 


Common. 
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DIVISION  L — POLYPETALJ&— (eonrimwd). 


Sdatilo 


OHDBB  46. — QOBACR^fi — <oontl  nood  ). 
Tubs  Bnnitm. 


Rabw  (SlmpllctfollsB)  calydnus  [Dsll- 
barda  aalycina,  D.C.] 
n  „  acuminatus 

n  „  paniculatus  [ti  1  i  a- 

ceus,  Wain. 

„  „  uioluccanua  [rogosus, 

Smith], 

„  rcticujatus 
„  lanatiu  [tUiaeeus, 
St.  &  W.] 

(Digitalis)  alpestris 
(Trifoliate)  saxatill* 

„  nutans 


Lai  hlsdlu 
K4I4 


Lil  hisalu... 
Pingla  „ 
gangur. 

Lai  „  ... 
l'ingla  „  .. 


„  niveus  ...  Lai  „  ... 

„  tor.  con  color  ...  l'ingla  „  .. 

„  macilentns  [as  per  „  „  ... 

Koyle.l 

„  ellipticufl  [rotundK  Histln 
folios,  Wall;  Gow- 
ry-phul,  tt  o  x  b. 
tiaras,  Don.] 

(Pimm t as)  bi floras  ...  Pingla hisalu, 

„  loaiocarpua  [noisette-  Kala  „  ... 

rus,  lloxb.] 

„  folioloaoa  Safed  „  ... 

„  rosaefolhis  ...  Lai  . 

Tribe  Potentii.i  k.se. 


33  Goum  (Engeum)  urbanum 
*4  „  (Sievcrsia)  eloium  [Potentilla 

adnata.  Wall] 

36  Fmgaria  (Dnchesncn)  Indies 

36  „  (Enfragaria)  vesoa  [nubicola, 

Wall] 

37  Potentilla  (Sibbaldia)  Sibbaldi 

38  „  „  axllliflora 

3!)  „  (Tricliothalamas)  frnticosa  ... 

„  „  amb'gna 

„  „  criocarpa 

„  (Enpotqntilla)  Moouiiinn  [poly- 
phylla,  Wall]. 


Kaphaliya  ... 


dens.  Wall]. 


fnlgens  [splen- 

Leschenaultiann, 
fragarioidcs  ... 
petluncularis  . . . 
leuconota 
microphylla  ... 


#1 

Common. 


„  low  levels. 

if  higfa  levels. 

About  6,000  feet. 

Hare. 

Above  10,000  feet. 
Very  common  at  high 
elevations. 

Very  common. 
Common,  China  hill. 


March,  very  common. 
Fruit  mnch  eaten  in 
April  and  May. 

Frequent. 

Very  common,  Bhibar, 
and  up  to  7,500  feet. 
Frequent. 


Rare. 

Common,  above  8,000 
feet. 

„  up  to  8,000 

feet. 

„  above  7,000 
feet. 

„  Dsknrl,  at 

10,000  test. 

Rare. 

Above  18,000  feet. 

Colonel  Davidson. 

Above  18,000  feet 

High  elevations. 

Common. 


Very  common. 
Bare ;  Maliri. 
Rare,  high  levels. 
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HIMALAYAN  DISTRICTS 


DIVISION  I. — POLYPETAL  J2 — (continue^ . 


Scientific  name 


Vernacular 

name. 


ORDER  46. — BOSA.CE.dJ— (continued). 

Tbibk  PoTKKnua — (concluded). 

49  Potcntiila  (Enpoten tills)  multiHda  ...  I 


aericea 
nep&leusis 
argyrophylla  .. 
tar.  atrosau- 


guinea 


BA  n  „  nivea 

64  „  „  Kleiniatia 

66  „  >,  anpinu 

Tkibk  Ptnruita. 

66  Agrimonia  Kapatorium 

Tkibk  Robk*». 

67  Roaa  ( El eu t iieroaty fae )  macrophylla. 

„  „  Webbiana 

„  „  aericea  [tetrape- 

tala,  Koyle.] 

,,  (Syatylae)  moachata  [Brummie, 
Wall], 


Tkibk  I’omka:. 


61  Cydonia  vulgaris 


Eriobotrya  japonic* 

66  l'ynia  (Mains)  rnalus 

64  „  „  baccata  ... 


(Aria)  lanata  ... 


l^oquat 

Seb 

Ban  mehsl 
Nashpdti 


65  ,.  (Eupyrus)  communis  ...  Nashpt 

66  „  „  Pashia  [variolosa,  Melial 

Wall]. 

67  „  „  ktiniaoni  ...  „ 


Galiou 

Mauli 


„  „  vcatita  ...  ...  Mauli 

70  „  (Sorbus)  Ancuparia 

71  „  „  foliolosa  [ursina,  Salia  halia ... 

Wall]. 

72  Stranvmia  glauccscens  [Photinia  du-  O  a  rm  e  h  a  I, 

bia,  Madden].  sund. 

Crategus  Oxyacandtlia  ... 

„  crenulata  ...  ...  Gingaru 

Cotoncaster  (Planifolia)  bacillaris  ...  Kans,  rois  ... 


Rare.  Niti  pass,  16,000 
fe  t. 

Rare,  high  elevations. 

Common 

Hare. 

Common. 

Rare,  high  eleve- 
tions. 

Common. 


Common,  June,  July. 


Frequent  -  China  and 
Binsar. 

Above  8,OOo  feet,  com¬ 
mon. 


Very  common  ;  May 
J.iue. 


Cultivated  up  to  5,000 
feet. 

„  Bliabar. 

,,  and  perhaps 
wild. 

Common  ;  sometimes 
cultivated. 

Cultivated. 

Very  common. 

Common. 

Above  8,000  feet,  com¬ 
mon. 

Common. 

Above  12,000  feet. 

„  8,000  feet,  very 
common 

Very  common  about 
5,000  feet. 

Cultivated  rare. 

Very  common. 

Common.  Walking 
sticks  made  of  the 
wood. 
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OBDEB  46 — BOBACEiE  —  (concluded). 
This  Pomi<b  (oondaded). 

76  Cotoueaater  (Planifolia)  acuminata  ...  I  Ru^nli 


„  „  matt!  flora  ... 

„  „  nummular!  a ... 

„  (Kecurrlfolla)  ralcrophyl-  Gar! 

la. 

„  „  thrmifolia  ... 

„  „  buxifolia  ...  „ 

OBDEB  47- — SAXIFBAGACJL*. 

TaiBB  S^XIFMAOK^. 

Aati)beriralaria[Bpirmbarbata,Wall], 
Saxifrage  (Nephrophyllum)  orionto- 
phylla. 

„  (Hirculoa)  palpebrata 

„  ,,  aaglnoidea  ... 

„  „  direraifolia  ... 

„  (Boraphlla)  niicrantha  ... 

„  (Micropbjlla)  Imbricate. 

„  (Hpinulaam)  bmchypoda... 

„  „  fimbriate 

„  „  fllicaulia 


„  (Flagellarea)  Brunoniana, 

„  (Bergenia  liguiata 

„  „  par.  ciliata,  Foyle 

Chiyaoapleniam(Oppoaitifolia)  nepal- 
cnse. 

„  „  sor.  sulcatum, 

H  „  „  trichoapernmm, 

16  „  (Alterni  folia)  (enellnm  ... 

16  P&Cnaaaia  irabioola 

Tribe  Htdraroka. 

17  Hydrangea  (Truncate)  altiaaima 

J8  „  99  »!>«»  v  - 

19  „  „  (Coronata)rea- 


Silphora 


Bbnjhata  ... 


>0  Dcntxia  corymbose 

91  „  ataminea 

9*  „  macrantha 

*6  Pliiladeiphua  coronariua,  Por.  tomen-  Bukyal,  dha- 


toaua. 


94  Iftea  n Diana 


Tain  a  Efciuonia. 


nlyall 


Garkath 


Common.  Walk  1  n  g 
■ticka  mada  of  tka 
wood 

Hare ;  Niti  pern. 

Colonel  Daridaon. 

Vary  common  erory 
where. 

Common. 


Common. 

A  bore  10,000  fact. 

Rare;  found  near  Bi- 
lam  at  16,000  fat*. 

9t  m 

„  10,000  „ 

„  10,000  * 

„  l*/»0  „ 

„  10,000  „ 

„  11,000  „ 

„  10,000  „  Pin- 
dart. 

China  peak. 

March  ;  rerj  cm— on. 
Very  common. 
Common. 


Near  Kedir  Kinta. 
Common. 


Frequent. 


May,  common,  high 
elerationa. 

May,  rery  common. 
May,  rare. 

Jane,  frequent  at  high 
elerationa.  Win. 


Common  at  low  etera- 
tlona. 
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DIVISION  I. — POLYPETAIl® — (continued) . 


No. 

Scientific  name. 

Vemaoular 

name. 

Note. 

ORDER  47. — SAXIFRAGACEJfc — (concluded). 

Tube;  Ribiuikj. 

95 

Ribea  (GroMularia)  grouularia 

Common  about  10,000 

feet. 

90 

„  (Kibeaia)  glaciate  [acuminatum, 

Kokaliya  ... 

„  above  10,000 

Wall], 

feet. 

97 

„  „  nigrum  ... 

P&phar 

„  about  10,000 

feet. 

98 

„  „  rnbruoi  ... 

99 

II  »t 

ORDER  48. — CRASSITI.ACEjE. 

Tuibu  Iboetemones. 

1 

Tillaja  pentandra 

•  •  • 

Common. 

9 

Craaaula  indica 

... 

Frequent,  Gfigan 

3 

Cotyledon  oreadea 

... 

Above  13,000  feet. 

Tribe  Diplobtemonus  offositifoija. 

4 

Bryophyllum  calycinuui  ... 

... 

Bhabar ;  introduced. 

5 

Kulauchoe  spathulata  [variana,  Wall], 

Bakal  patta, 

Very  common.  Goats 

poisoned  by  eating 
this  plant. 

Triiie  Dipi.ostkmoneb  altbbnifolia. 

0 

Scdum  (Rhodiola)  Rhodiola  '[rosea, 

*  .  . 

Common  above  19,000 

Linn]. 

feet. 

7 

„  „  crcnulatum 

... 

Frequent  above  12,000 

feet. 

8 

„  „  quadrifldum 

... 

Common  above  12,000 

feet. 

9 

„  „  aaiaticum 

... 

„  above  11,000 

feet. 

10 

„  „  lincari  folium 

„  on  trees. 

11 

„  „  trifl  lum  [Biuu- 

II  »> 

atum,  Royle] 

September. 

19 

„  (Euaediini)  roBulatum 

Common,  April  May. 

13 

Sedum  [Euacduni)  adcnotrichum 

Common,  April,  and 

May. 

14 

„  „  trullipetalum 

Above  11,000  feet. 

15 

„  „  Eweraii  [rubrum... 

ltoylc]. 

Frequent. 

Common,  July. 

1« 

„  „  nmlticaule 

17 

Sempervi  vum  mueronatuin 

Above  10,000  feet. 

18 

,,  aedoidca  ... 

„  10,000  feet. 

ORDER  49. — DROSERACEJE. 

1 

Droacra  Burmauni 

Bhabar. 

S 

„  peltata 

Very  common. 

ORDER  50. — HALORAGE.AS. 

1 

Myriophyllum  apicatura  ... 

Naini  Til  lake. 

2 

Callitrichc  verna 

... 

99 
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ORDER  51.— COMBRETACEA 


Tbibb  Combbstiji 
1  Terminal  la  (Catappa)  belerica 

*  M  Chebala 


Bohan 
Har,  harlra, 


*  „  (PonUptera)  Arjuna  [gla-  Sdj 

bra,  Boxbj. 

4  ,,  »  tomcntoaa  ...  „ 

8  Anogeiaaoa  latifoliua  ...  ...  Bakla 

0  Combrctum  (Polvrea)  decandrum  ... 

7  „  (Eucombretum)  nanum...  Pharaiya 

8  Quiaqualla  indica 

OBDER  5S.— MYBTACELfi. 


Tbibb  Leptoipkrmi 


1  Eucalyptus  obliqua 
*  „  globulus 


Stringy  bark, 
Blnegnm  ... 


Frequent  j  G  a  n  ml, 
March. 

Common  up  to  6,000 
feet,  April,  May. 

Bhdbar,  April,  May. 

Common  up  tp  4,000 
feet,  April. 

„  outer  range. 

„  Feb.,  March. 

Bhdbar;  very  comoiou, 
March,  April. 

„  gardens. 


Introduced. 


Tbibb  Mtbtu. 


8  Psidinm  Gnyara 
4  Myrtna  oonununia 


8  Eugenia  (Jamboea)  Jam  boa 
8  „  (Syxygium)  operculata 

7  „  Jambolaoa 


Amrud 

Wildyati 

mendhi. 

■  Guldb  jdman, 
Rdi  „ 
Jdman. 


Introduced. 

Calti  rated,  up  to  8,000 
feet. 

Cultivated ;  Bhdbar. 
Bhdbar. 

„  and  ralloya. 


Tbibb  BABBiKOTOiaBa. 
8  Barringtonia  acutangula 

0  Careya  herbacea 

10  „  arborea  ...  ...  I 


Kurobh 


Banka  of  atreama  i 
Bhdbar. 

Bhdbar,  March. 


ORDER  88. — MELASTOMACKJE. 

Onbeckia  chinenala  [anguatifoIa,Don],  I  Kukar-makrl, 
„  atcllata  ...  ...  1  „  „ 


Frequent,  autumn. 
Common  „ 


ORDER  64  — LYTHBACE.®. 

Tbibb  Ahiunnixb. 

Ammannla  (Rotala)  peploidea 

„  „  rotundifolia  ...  Darmiya  ... 

„  (Euammannia)  aalicifolia, 

„  „  aonegalenaia, 


Rare.  In  damp  placet. 
Very  common  „ 
Bhdbar  awampa,  and 
op  to  4,000  feet. 
Frequent  up  to  5,000 
feet. 
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HIMALAYAN  DISTRICTS 

DIVISION  I.— POLYPETALiE— (continued) 


No.  1 

Scientific  name, 

Vernacular 

name. 

Note. 

ORDER  M. — LYTHHACEAt— (concluded). 

Tubs  Ltthmjb. 

5 

Woodfordia  florlbunda  [Grialea  to- 

Dhal 

Very  common,  April. 

metoaa,  Boxb.] 

Mendhl 

Common  garden*. 

• 

UvmoUiIIb 

7 

Logcratramia  (Velaga)  indloa 

Gulbahir  ... 

Alignat,  common, 
gardens. 

Very  common,  Hhibar. 

8 

„  „  parvlflora  ... 

Dhaora 

9 

„  (Adambea)  Floa-Reglna, 

Jiral 

Rare.  Gardena. 

10 

Panic*  Qranatum 

Dirim 

Very  oom  non  up  to 

6,000  feet. 

ORDER  ft#.— ONAGRACEAL 

SECTION  Ftn.Tinmnva 

1 

Bpllobiom  (Chammneri am)  anguatl- 

•  •  • 

Frequent. 

Minm. 

9 

„  „  latifolinm  ... 

•  •  • 

High  elevation*. 

9 

„  (Lyaimachion)  hirautam, 

Common. 

4 

„  „  roeeum 

Bbim  Til. 

ft 

„  tetragon  am... 

Naini  Til. 

8 

7 

„  laxum,  Boyle, 

Aenother*  roaea 

‘Naturalised. 

8 

rt  noctnma 

If 

9 

„  grand!  Bora  ... 

If 

Section  OuooiruMi, 

10 

Circaea  lutetiana  {repena,  Wall]  | 

Common. 

„  alpina  [intermedia.  Wall]  ...  | 

If 

|  ORDER  5ft.— SAMYDACEJE. 

1 

Caaearia  graveolena 

Cbila,  ch  i  1- 

Fruit  uaed  to  poiacn 

ra. 

flab. 

„  tomentoaa 

»1  ft 

f>  ff 

ORDER  5 7. — P ASSIFLORAC EAS. 

1 

Faaalflora,  apeclea 

1 

Cultivated. 

ORDER  68. — CU  CUBBIT A  CEA5. 

Section  Siomatofkbjb. 

1 

Trichoaanthea  palmata  ... 

Indriyan  ... 

Common. 

9 

„  cncnmerina 

,  #  t 

Bhabar. 

3 

„  anguina  ... 

Chichi nda  ... 

Cultivated. 

4 

Herpetoepermnm  caudigerum 

. .  • 

Rare. 

6 

Lagenaria  rulgarla 

Lauka,  lanki, 

Cultivated. 

tumri. 

« 

Luffa  agyptiaca  [pen  tend  ra,  Roxb.] 

Ghia  torai ... 

If 

7 

„  acutangula  [triaadra] 

Toral 

fl 

8 

Benincaaa  oerifera 

Bhuja,  petha. 

ff 

kumhr* 

9 

Momordica  Charantla  ... 

Karela 

ff 
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DIVISION  I. — POLY PETALjE—  (continued) . 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDEB  68. — CUCURBITACEAfi— (concluded). 

Section  Siomatopeu— (concluded). 

Momordiea  dioica 

Airilu  ... 

Frequent. 

11 

Cncumia  trigonua 

Common. 

18 

„  Melo  [utiliaslmua,  Boxb.] . . . 

Kakri 

Cultivated. 

IS 

„  aativua 

Kakri,  khira, 

14 

Cltrollua  Colocynthia  ... 

Tarbaza 

Wild  and  cuilivaled. 

16 

„  vulgaris 

M 

Cultivated. 

16 

Cephalandra  indica  [Cocclnia  indica, 

K  under  u  ... 

Bhabar. 

W.  and  A.]. 

17 

Cucurbits  maxima 

Kadu 

Cultivated. 

Section  Ofthofefac. 

18 

Bryonia  lacinioaa 

•  •  • 

Common. 

19 

Mukia  acabrella 

... 

20 

Zchneria  umbellata 

Gwdla-kakri, 

„  oar.  nepalcnaie 

... 

♦I 

21 

Melothria  odorata 

... 

Rare. 

22 

Kdgaria  darjeclingenais  ... 

... 

II 

23 

Gynoatemma  pedata 

•  •• 

It 

OBDEB  69.— BEGONIACEJE. 

1 

Begonia  (Kneaebeckia)  picta 

Conmion,  auturnu. 

2 

„  (Trilobaria)  amona  [tenella, 

Don.]. 

•  «* 

II  /• 

ORDEB  00. — DATISCACEA5. 

1 

Datioca  Cannabina  ...  ...  1  Bhang-jula... 

Common. 

ORDEB  01. — CACTACEjE. 

1 

Opuntia  Dilienii  ...  •••  1 

Nag-phansa, 

Introduced.  Conimou 
up  to  0,000  feet. 

ORDER  62.— FICOIDE^l. 

1 

Trianthcma  crystal!  ina 

... 

Bhabar. 

2 

„  pentandra 

Common 

3 

Mollugo  atricta 

ORDER  63.— UMBELLIFERjE. 

Section  Heterosciadi.*. 

1 

Hydrocotyle  javanica 

... 

Common. 

Run*. 

Bhabar. 

Common,  June,  B-jiij 
bugr. 

2 

3 

4 

„  rot  undifolia 

„  asiatica 

Sanicuia  europaa  [data,  Don.] 

... 

15 


HIMALAYAN  DISTRICTS 

DIVISION  I. — POLY  PETAL  JS —  {continued) 


3M 


No. 

Scientific  asms. 

Yernaoular 

name. 

Note. 

5 

ORDER  69. — UMBELLTFBR2E — ( 

Bioiior  Hi noiTC 

Tbibb  AaniiKCJi. 

Vicatia  coni  i  foil  a 

1 

1  3  _ 

Khitl  Pindar! ,  May. 

• 

„  Stew  art  li 

... 

Rare,  Garhwal. 

7 

Bupleorum  lanceolatum 

... 

Common,  June,  B4nj- 

e 

„  Candolltl 

bagr. 

Above  8,000  feet. 

9 

„  diveral  folium 

.. 

ii  7,000  || 

Naini  Tal,  common. 

10 

„  falcatuni,  var.  marginata. 

.. 

11 

„  longicaule  ... 

.. 

Above  8,000  feet. 

19 

ii  tasnuc  •••  ••• 

... 

Common. 

19 

Carum  (Glabrae)  Carol  ... 

... 

Rare. 

14 

„  (Hiapidc)  Roxburghlannm ... 

... 

Cultivated. 

15 

„  „  anethlfolinm 

Almora,  common. 

IS 

Flmpinella  (Glabrae)  achilleifolia  ... 

... 

Common. 

17 

„  [Bentera,  Kdgw.]  acuml- 

•  •  • 

Naini  T6I,  common 

18 

nata. 

„  [Acronema,  Edgw.]  tenors... 

ess 

Naini  Tfcl,  on  oaka, 

19 

„  (Papillose  dtverslfolla  tri- 

Dhanjarl  ... 

common. 

Very  common. 

m 

foliata.  Wall. 

„  „  Stractaeyi 

Rare;  banks  of  Dhauli. 

91 

„  „  cKspitosa 

... 

»»  99 

99 

Osmorrhisa  Clayton!  [laxa,  Royle]  ... 

... 

Frequent. 

99 

Cberophyllam  villosum  ... 

... 

99 

„  reflenm  ... 

... 

Rare. 

94 

Tbibb  Sebelink.*. 

Seseli  trilobum 

Rare  ;  Niti  and  Milam. 

EH 

Feeniculum  vulgare  [panmorium, 

Sonl 

Cultivated. 

96 

Roxb.] 

AEnanthe  stolonifera 

Low  elovations,  com- 

97 

Liguaticum  marginatum 

moo. 

Naini  Tal,  common. 

98 

„  elatum  [Cortia  elata, 

•  .  . 

99  99 

99 

Edgw.] 

Selinum  tenuifolium  [Selinum  Can- 

Common. 

90 

dollii,  Edgw.] 

„  vaginatum  [Cortia  vagina- 

Frequent. 

31 

ta,  Edgw  ] 

Cortia  Lendcii 

89 

Pleurospcrmum  [Hymenolena,  D.  C.] 

»  *  • 

liigh  elevations. 

93 

Govanianum. 

99  99 

i  <« 

II 

34 

Candollii. 

,,  angelicoides  „ 

Rare  Ralam  river. 

36 

„  dentatum  „ 

11,500  feet. 
Frequent. 

36 

„  stellatum  ,, 

... 

Rare ;  Milam  glacier. 

37 

„  dcnsiflorura  „ 

... 

High  elevations. 

®>  t*  ts  kS 
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OBDER  63  — (JMBELLIFERJE — (concluded). 
Section  Hapeoztoi.b— (concluded). 
Tube  Peuobdank.*. 

38  Peucedanum  graveolens  [Anethum  So* 

soyra,  Roxb] 

39  m  Dliana 

40  Hcracleum  Branonis 

41  „  caadicans ... 

42  „  nepalense ... 


Section  Diploztgi.*. 


43  Coriandrura  aativum 

44  Daucus  Carota 

45  Caucalia  Anthriacua 


Dhaniya 


Cultivated. 

Up  to  4,000  foot. 
Rare. 

Common. 

Frequent. 


Cultivated. 

tl 

Very  common. 


ORDER  6 4. — ARALI ACEAJ. 


Section  Ihbbigata. 

1  Aralia  ciaaifolia 

2  „  cachemirica  [Panax  tripinna- 
tiim,  Wall.] 

3  PcDtnpanax  paraeiticum 

4  „  Leschenaulfii,  var.  nm- 
bellatum  [Hedcra  fragrana,  Don  ] 
(.Panax  brijugum,  Wall.] 


Kot  aemal 


Rare. 

Pindari,  autumn. 
Up  to  7,000  feet. 


Section  Falvat.*. 

3  Heptapleurum  impresaum  [tomento- 
auui,  Don.] 

6  „  datum  ... 

7  „  venulosum  [Hedera 

terebinthacca,  Wall.] 

8  Hetoropanax  fragrana  [Panax  fra* 

grans,  Roxb  ] 

9  Hedera  helix,  oar.  esculifolia 


Banda 


ORDER  65. — CORNACE.fi. 


Alangium  Lamarckii  [hexapetalum, 

Roxd.,  decapctalum,  Wight]. 

Marlea  bigoniaefolia  ...  Tumri 

CornuB  macrophylla  ...  ...  Kagahi 

„  oblonga 
,  „  nervosa,  Royle 

i  „  capitata[BcnthamiafragiferaJ,  Bamaura 


Common. 

Rare. 

Up  to  3,000  feet. 

Low  clevationa,  No 
vember. 

Very  common. 


Bhabar,  rare.  March. 

Bagcawar,  May. 
Common,  May. 
Frequent,  September. 
Rare. 

Common.  Fruit  edible, 
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DIVISION  II. — MONOPETALjE. 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDEB  1.— CAPRIFOLIACE^E. 

• 

Tkibk  Sami  uckac. 

1 

Ylburnuin  cotinifoiium,  Don. 

Gwiya 

Very  common  June. 

f 

„  Mullaha,  Don  .[stellulatvm, 

Lai  titmuliya, 

Common,  July. 

Wall.]. 

3 

„  cylindricom,  Don.  [coriacc- 

Kala  titmuliya, 

„  January. 

um,  Blume.]. 

4 

„  punctatum,  Don.  [acumina¬ 

tum,  Wall.}. 

(Triloculares)  nervosum,  Don.  [gran- 

... 

Common,  Binsar,  July, 

5 

,,  Upper  Sarju. 

6 

diflorum,  Wall.}. 

„  erubescens.  Wall.] 

... 

Common,  April-Juuc. 

Tkibk  Lonickh.*. 

H 

t 

Triostium  himalayanuui 

Dur-bank  ... 

Alrnve  8,000  feet. 
Common,  June. 

8 

Abelia  triflora 

Munri 

9 

Lonicera  diversifolia.  Wall.  [L.  quin- 

Bhat-kukri, 

„  June  and  July. 

quelocularis,  Hard.]. 

10 

Lonicera  oriental  is  [Govaniana] 

.  .  . 

Rare;  Bhatkot.  June. 

11 

,,  alpigena[Webbiana,  Wall.}... 

Leycesteria  formoaa  [Lonicera  quin- 

Nalkarn,  kar- 

Ilare;  Pindari,  June. 

12 

Common.  Confused  by 

quoloculariat  Hard.]. 

naliya. 

Hardwicke  w  i  t  h 
No.  10. 

ORDER  2.— UUBIACEjE. 

Tkibk  Nauclkje. 

1 

Anthoccphalus  (Nauclea)  Cadamba, 

Kadani 

Cultivated,  June. 

2 

Adina  (Nauclea)  cordifolia 

Haldu 

Common  ;  Hahlw  a  ni, 

Flialdu 

July. 

3 

Stephagyne  (Nanclea)  parvifolia 

„  Bhabar.  June. 

Tkibk  Cinchonackje. 

4 

Hvmenopogon  paraaiticua 

Bhainai  y  a  - 

On  oaks  at  Binsar.  - 

5 

pad  era. 

6 

Hymenodictyon  excelaum 

Bhalena 

Common,  June. 

7 

„  flaccidum 

Rare,  June. 

Wendlandia  exaerta  [W.  cinerea 

Chilkiya  ... 

Common,  March. 

8 

Rondeletia  exaerta]. 

„  tinctoria  ... 

•  •  • 

Bhabar,  February. 

Tkibk  Hkdyotidk*;. 

9 

Argoateinma  aarmentoaum 

Frequent. 

10 

Hcdyotia  Lindlcyana 

Common. 

1  1 

calycina 

... 

ft 

12 

Oidenlandia  Burtnanniana 

ft 

13 

„  (Kolumtia)  cocciuea 

... 

ft 

14 

„  gracilis 

... 

ft 

15 

„  mi  pul  at  a 

Rare. 

1« 

Opliiorhiza  uana 

ft 

n 

,,  ManguB. 

ft 

18 

,,  bractcolata  ... 

ft 
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DIVISION  II. — MONOPETALiE — ( continued ). 


No. 

Scientific  name. 

Vernacular 

name. 

( IlvDKR  2. — UUBIACEVE — (concluded j. 

Tuhie  GAHDEMa. 

ID 

Gardenia  turgida  ^longispina,  Mad¬ 
den.]. 

Thaucla 

20 

„  latifolia 

I'indalu 

21 

Uundia  tetraaperina 

Hliotiya  gin- 
gar  n  and 

22 

Bara  gari. 

23 

„  dumctoruni 

Mai  nplial  ... 

„  uliginoaa 

Tbibk  Knox i a;. 

Piudalu. 

24 

Knoxia  moll i a  ...  ...  f 

Tbibe  Ixokk*. 

25 

Pavetta  tomentoaa  [Ixora  tomentoaa, 
Hoxb.]. 

Fadera 

20 

Cotfea  bcngalcnsia, 

Tuibe  Vmdkuim. 

Kath  jahi  ... 

27 

Hamiltonia  acabra,  Dec.  [auuvcolcna, 
var.  azurea,  Wall  ] 

Jogiya-padera, 

28 

Leptodjermia  lanccolata  ... 

Tbibk  Speomaooci:.*. 

Padcra 

29 

Spermacocc  articularia  ... 

.  .  . 

30 

„  laaiocarpa  [a  t  r  i  c  t  a, 

lloxb] 

Tbibk  Gamackjk. 

31 

Rubia  cordifolia 

Mnjetlii 

32 

,,  nervosa,  Edge. 

. 

33 

„  Munjista 

... 

14 

„  alata 

Kuri 

35 

Galium  aaperifolium 

36 

„  elegans  ...  ••• 

II 

37 

„  Haoiiltonli  [G.  latifolium, 

Don.]  ,  .  . 

•I 

38 

„  hirtiflorum  [G.  cilia  turn, 

Don.] 

II  ••• 

39 

„  aparine. 

II 

40 

aapcrulolde,  Edge.,  [tricorne,  Dr.  • 
King.] 

II  ••• 

ORDER  3.— VALERI  AN  EL®. 

1 

Nardoatachya  grandi flora 

Shami 

9 

Valeriana  Wallichii 

3 

„  Hardwickii  [V.  data,  Don.] 

II 

4 

„  tenera 

91  ••• 

Note. 


Uiiahar. 

II 

Very  common. 
Bhibir. 

II 


Frequent. 

Common. 

Frequent,  March. 

Common,  November. 
Very  common,  summer. 

Common. 

n 


Common. 

Hare;  Gangoli  bridge. 
Rare. 

II 

Common. 

II 

Frequent. 

„  Binaar. 

Introduced. 

Very  common  ;  above 
10,000  feet. 


Rare. 

Frequent. 
Com  on. 
Frequent. 
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DIVISION  II. -MONOPET ALjE— ( continued  ). 


No. 

Scientific  nunc. 

Vernacular 

name. 

Note. 

1 

ORDER  4. — DIPSACKA 

Morina  Wallichiona  [bre  v  i  fl  o  r  a , 

Common 

S 

Edge.?] 

„  longifolia 

Above  10,000  feet. 

9 

Dipaacua  atrictua,  Don.  ... 

... 

Cliina,  8,700  „ 

4 

„  inermia 

Narao 

Very  common. 

6 

„  leria? 

Common . 

6 

Scabioaa  Candollii 

... 

May. 

1 

ORDER  5.— COMPOSITES 
Tbibe  Vkbnoniaof.jb. 
Vemonia  (Stengelia)  anthelmintica, 

• 

Rare ;  autumn. 

2 

„  (Tephrodea)  cinerea 

Kalajira  ... 

Very  common  up  to 

„  „  var.  montana  ... 

ft 

8,000  feet. 

Common. 

S 

„  (Xipholepia)  terca 

... 

Col.  Davidson. 

4 

Tbibe  Eopatobibc. 
Adcnoatcmma  viacoaum,  var.  latifo- 

Common  up  to  2,600 

5 

lium. 

Agcratam  conyzoides 

•  •  • 

feet. 

Autumn,  common  up 

« 

Eupatoriam  longicaulc  ... 

... 

to  6,000  feet. 
October,  common. 

7 

Tbibe  Asteboidejb. 
Solidago  virga  aurea  [Araphiraphia 

Summer,  common. 

6 

pubeacens,  D.  C.] 

Dichrocepbala  iatifolia  ... 

... 

M 

9 

Cyathocline  lyrata 

... 

Common  up  to  4,000 

m 

Myriactia  nepalenaia  [olcoaa,  Edgw.] 

... 

feet. 

Autumn,  common. 

BO 

„  Wallichii  [gracilis,  Edgw.J 

... 

9t 

BH 

„  Gmelini  ... 

... 

October,  frequent. 

Rtayncbospermnm  verticillatum 

Naipala 

Autumn ;  rare. 

14 

CaliistephuB  chinenaia  ... 

Introduced. 

16 

Aatcr  (Euaster)  amellus ... 

... 

Aug.,  above  8,000  feet. 

16 

„  (Alpigenia)  alpinus 

... 

July,  above  11,000  feet. 

17 

„  (Orthomeris)  molliusculus  . . . 

... 

May  and  June ;  fro- 

18 

„  „  altaicus 

quent. 

Aug.,  above  9,000  feet. 

19 

„  „  spartioidc* 

... 

1 1 

SO 

„  (Calimeris')  peduncularis 

... 

September,  October  \ 

21 

Erigeron  canadcnae 

Sallo 

common. 

Introduced,  but  now 

„  acre  [Bovlei,  D.  C.] 

Mirch  m&l . . . 

very  common. 

May,  August;  very 

„  mnltiradiatam 

common. 

July,  August ;  rare. 

Microglossa  cabulica  [Aster  ferrugi- 

... 

Rare  ;  Badrinath. 

^□3 

nsue,  Edgw.]. 

Conyza  veronicaefolia 

September,  common. 

26 

„  viscidufa  [polyccpbala,  Edgw.], 

... 

fob.,  up  to  4,000  feet. 
Very  common,  autumn. 

27 

„  absinthifolia 

, 

. . . 
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DIVISION  II. — MONOPETALJS — (continued  ). 


Scientific  um«. 


Vernacular 


ORDER  S. — COMPOSITE— (continued). 


Tkibb  Imcloidv-m. 

Blnmea  Wightiana 

„  laoera 

„  hieracifolla 

„  runclnata  [laclnlata,  Roxb.], 

,i  oxydonta 

Blumea  den«i flora 


Laggera  alata 

Sphseranthus  hirtns  [mollis,  Roxb.], 
Filago  arvcnsia,  var.  lutesccns 
Leontopodium  alpinum  ... 

38  Anaphalis  cinnamonea  .. 

39  „  triplinervia  ... 

40  i,  nubigena 

41  „  mucronata 

42  „  tenella  [contorta,  Don.]  ... 

43  „  margantacea ... 

44  „  adnata 

46  „  araneoaa 

var.  acmidccurrena 

46  Phagnalon  niveum 

47  GnBphalium  hypoleucum 

48  „  lutco  album 

49  Caesulia  axillaris 

60  Inula  [Corviaartia]  Royleana 

61  „  (Bubonium)  veatita 

62  „  nervoaa  [nitida,  Edgw.] 

63  „  barbata 

64  „  (Cappa)  Cappa 

65  „  cuapidata 

66  ,i  rubicauiia 

67  Vicoa  indlca 

68  Carpeaium  cemuum  var.  ntpalense  ...' 

„  var.  pedunculoaum, 

„  var.  trachelifolium, 

„  abrotanoidea  [racemoaum, 
Wall]. 

Tbibe  Heuantuoioea 

Adenocaulon  hinialaicum 
Xanthlum  atrumarium  ... 

Zinnia  elcgana 
„  multi  flora 
Saigeabeckia  oriental  is  ... 


...  Tamagari 


Amdok 


Jhula,  bokla, 


Oobariya 


Spring  ;  Bhibar. 

,i  very  common. 
Hay,  common, 
i,  frequent. 

99 

November ;  Col.  Da* 
video  n. 

October ;  common. 
Spring  t  „ 
Common. 

Above  12,000  feet. 
Autumn  common. 

29  99 

„  above  9,000 

feet. 

„  above  12,000 

feet. 

„  very  common. 
„  Cel  Davidson. 
,,  common. 

it  ii 

„  very  common. 
June  *,  banka  of  Dhauli 
near  Niti  poaa. 
Autumn ;  very  com¬ 
mon. 

,,  common. 

October ;  rioe  fields  ; 

Ganai. 

Above  lo,0oo  feet. 
Spring ;  up  to  3,000  feet. 
Autumn ;  frequent.  ■ 

ii  i* 

November  ;  very  com¬ 
mon. 

October  ;  common. 
March  ;  frequent. 
Common. 

Autumn  i  common. 


Autumn  ;  rare. 


September ;  rare. 

Up  to  5. 000  feat 
Naturalised. 

October  ;  very  com¬ 
mon. 
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DIVISION  II. — MON OPETALjE — ( continued  ). 


I 

No. 

Scientific  name. 

Vernacular 

name. 

Note. 

1 

ORDER  5. — COMPOSITE— (continued). 

Thibb  IIeuakthoidk.* — (concludod). 

65 

Eclipta  alba,  var.  crocta  ... 

. . . 

Common. 

,,  ,,  proatrata 

It 

66 

Rlainvillea  latifolia 

Karahanlya. . . 

Very  common. 

67 

Wedel,ia  bi flora  ? 

, , . 

Rare. 

68 

Coreopaia  (Calliopaia)  tinctoria 

•  •  • 

Naturalised. 

60 

Bidena  (Platycarpaea)  tripartita 

. . . 

June,  October  ;  com* 

[repena,  Don.] 

mon. 

70 

„  (Pailocnrpaa  piloaa 

... 

Very  common. 

71 

„  „  decompoaita. 

fl 

72 

Gloaaogyne  pinnatiflda 

.  . . 

Low  elerationa. 

73 

Chryaanthelluin  indlcum 

September;  introduced- 

74 

Galinaoga  parviflora 

Ml 

>1 

TaiBK  HeLBMIOIDKJC. 

75 

Tagetca  patula 

... 

Gardena  and  natural- 

ized. 

76 

„  crecta 

... 

If 

Tbibk  Akthbmideje. 

77 

Achillea  millefolium,  var.  cuapida- 

•  •  « 

Rare. 

ta,  Wall. 

78 

Allardia  tridactylitea  ? 

.  .  • 

Above  16,000  feet. 

79 

„  tomentoaa 

•  .  . 

Above  19,000  feet. 

mm 

Contula  anthemoidea  ?  ... 

•  •  • 

February ;  rare. 

81 

Tanacctum  longifolium  ... 

•  a  • 

September,  about 

11,000  feet. 

88 

Artemiaia  (Dracunculua)  acoparia  . . . 

Jhao 

October,  common. 

83 

„  „  parviflora... 

71 

84 

„  (Abrotanuin)  veatita 

Deo  pati  ... 

September,  October  ; 

rare ;  Jageawar. 

8;> 

..  >,  vulgaris  [in- 

Pat! 

September,  October  ; 

dica,  Roxb.] 

very  common. 

,,  „  var.  hypolcu- 

ca,  Edgw. 

•  •• 

Common. 

86 

„  (Absinthium)  sieveniana, 

•  •  • 

About  19.000  feet ; 

Jhelam. 

Tbibe  Skneoikhidjb. 

87 

Toaallago  farfara 

• .  • 

Common;  banka  of 

atreama  above  10,000 
feet. 

88 

Doronicum  Roylei  [Fullartonia  Ru- 

... 

High  clevationa. 

maonenaia,  D.C.] 

89 

Gynura  nepalenaia,  var.  Thomaoni  . . . 

... 

March,  common,  Rini- 

bagh. 

90 

Emilia  sonchi folia 

• « • 

Very  common. 

91 

Senccio  (Synotia)  alatua... 

... 

October,  November ; 

Pindari,  China  hill. 

99 

i,  „  denaiflorus 

..  • 

October  to  April;  very 

common. 
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No. 


03 

04 

06 

00 

07 

08 

09 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

181 

119 

ISO 

191 

199 

193 

194 
196 


190 

197 


Scientific  name. 


Vernacular 

name. 


ORDER  6. — COMPOSITAi — (continued). 

'I'kide  Suneciemid*— (concluded). 
Scnecio  (Synotia)  ruflnervia 
„  „  Kunthianua 


ii 

»> 

>« 


»* 

ii 


„  Candolleaniu 
(F.usenecin)  graeiliflorns,  ... 

chrysanthcnoidea, 
palicns  [violancns, 
Wall]. 

„  (Ligularia)  sibiTicua 

„  „  arnicoidea 

„  Cocalin)  quinqueiobua 

ThIBE  CVNAHOIDE.*. 

Ecliinopa  niveufi 

Caiduus  nutans 

Ciiicus  nrvensia 

„  eriophorn*  ear.  involucratna, 
,,  ferox,  Edgw.  ... 

„  argyracaulhua  ... 

„  vat.  nepalenaia  ... 

„  Wullichii  (arachnoidea,  Wall), 

SausBiirea  (Brae  teat*)  obvallata 


)> 

99 


99 

ft 


(Acaules)  Kunthiana 
(Congest*)  gossypina  (sacra, 
Edgw). 

„  grammifolia ... 

(Co  a  ret  ate  pterocaulon  ... 

(Corymbose)  candicana  ... 
„  far.  acaposa. 


ft 


ft 

ft 

99 


albeaccna  ... 
dent  leu  lata, 
hypolenca  ... 
Jurinea  macrocephala  (Dolomiea  ma- 
crocephala,  Ds  C.). 

Rerratula  pallida 

Tricholepia  iurcata 
„  clongata 
Volutarella  divaricate  ... 

Carthamua  tinctoriua 


Rat  patiya 


Kanaila,  jao- 
kanda. 


Kanwal 


Kili  tagar . 


Eoaam 


TRIBE  MUTISIACE2E 
Section  Scbjcouiliflob^. 

Leu  comer  is  spectabilia  ... 

Alnslitta  pteropoda 
„  aptera 


Note. 


November,  frequent. 

September,  above 
10,000  feet 

|»  ft 

October,  high  levels. 

„  Pindari. 

March,  June,  very 
common. 

September,  Pindari. 

Above  10,000  feet. 

Very  common. 

Above  8,000  feet,  Jlie- 
lam  near  Niti. 

Rare. 

Antumn,  common. 

May  common. 

June  common. 

October,  common. 

n  »> 

September,  above 
10,000  feet. 

•• 

September,  common 
above  10,000  feet. 

„  about 

10,000  feet. 

„  about 

10,000  feet. 

Very  common. 

Common,  April,  Pan- 
va  Npula. 

September,  frequent. 

September,  common. 

99  9 • 

Ft  Ft 

Pindari. 

May,  June,  very  com¬ 
mon. 

November,  Pindari. 

October,  common. 

March,  Haldwini. 

,  Cult  i  v  a  t  e  d, 
Bh&bar. 


May,  common. 

Spring,  very  common. 


46 
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DIVISION  II. — MONOPETALhE — (  continued  ) 


No. 

Scientific  name.  - 

Vernacular 

name. 

Note. 

ORDER  5.— COM  POSIT.® — (concluded) 

Section  LABUTaruiia, 

198 

Gerbera  lanuginosa  (Chaptalia  goa- 
aypina,  Royle) 

••• 

June,  high  elevation?. 

1*9 

„  nlvea 

•  •  • 

September  „ 

190 

„  macrophylla  (Chaptalia  max¬ 

ima,  Don). 

ThIDU  CltiHORACBJR. 

>9  >9 

191 

Cichorium  intybus 

Cultivated. 

199 

Plcria  hieracioides 

... 

Maipat  near  Lohagh&t, 
October. 

199 

Crepia  (Barkhauaia)  fotida 

... 

May,  June,  very  com¬ 
mon. 

199 

„  (Yonngia)  lyrata  [runcinata 
Wall]. 

... 

Very  common.  An 
Lactuca  ? 

194 

Taraxacum  Dena  leonia 

•  •• 

Very  common. 

... 

„  car.  eriopodium 

• . » 

*»  91 

... 

„  v ur.  pajvuhim 

•  •  • 

High  elevationB. 

196 

Lactoca  (Brachy  ramphua)  obtuaa  ... 

Jangli  gobhi, 

April,  May,  very  com¬ 
mon  ;  yellow. 

•  •• 

„  [Microrhynchua  nudicaulia 

and  patena,  D.C.] 

... 

196 

„  (Scariola)  acariola 

.  •  • 

Low  elevationa ;  yellow 

•  •  • 

,,  ,,  var.  aativa 

... 

Cultivated  „ 

197 

„  (Cicerbita)  auricuiata 

... 

May,  July,  very  com¬ 
mon  ;  blue. 

138 

„  „  longifolia 

... 

October,  Helds,  com¬ 
mon;  blue. 

139 

,,  (Lactucopaia  Bagittarioides, 

... 

February,  common  ; 
blue.  An  Crepia  ? 

140 

„  „  Brunoniana 

[Prenanthea  Brunoniana,  D.C.] 

August,  October,  com¬ 
mon  ;  blue. 

141 

„  (Melanoaeria)  haatata 

Autumn,  common,  Loh- 
ba  ;  blue  or  white. 

149 

„  „  levigata  [macror- 

hizon,  Royle.] 

... 

September,  very  com¬ 
mon  ;  blue. 

143 

„  „  violefolia 

September,  high  ele¬ 
vationa  ;  blue. 

144 

„  „  Leaser  ti  ana 

Common,  October ;  blue. 

146 

„  „  dubysea  [Dubyaea 

hispida,  D.C.] 

... 

September,  very  com¬ 
mon  ;  yellow. 
Winter,  low  eleva¬ 
tiona  ;  yellow. 

146 

„  (Ixeria)  glabra 

••• 

147 

„  „  polycephala 

•  •  • 

_  ”  *• 

148 

Prenanthea  hiapidula 

... 

Rare. 

149 

Sonchua  aaper 

Ufat  kancla 
nalBba. 

Spring,  very  common. 

160 

„  oleraceua 

91 

Spring,  common,  edi¬ 
ble. 

161 

„  arvenaia 

91 

Spring,  common. 

169 

Michrorhynchua  aecundua 

... 

Rare  ;  Royle. 

163 

Tragopogon  junceum 

June,  July,  very  com¬ 
mon. 
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DIVISION  II. — MONOPETALJS — ( continued  ). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  6.  -LOBRLlAC&rfE. 

I 

Lobelia  trigona,  Roxb,  [trialata, 

Common. 

Don.] 

2 

„  pyraiuidali«,  Wall 

Frequent. 

9 

„  roaea,  Wall 

... 

Rare;  MalwaT41. 

ORDER  7.  -CAMPAN  ULACEjE. 

1 

Cephaloatigma  hirauta  ...  ...  i 

Gol  ghanna, 

Frequent. 

9 

Wahlcnbergia  viridia,  Edgw. 

W4cham,near  Ptndarl. 

9 

it  agreatia  ... 

•  •  • 

Frequent,  Banka  of 

Koei. 

4 

Campanula  latifolia 

,  . 

Bare. 

5 

it  aylvatica  [integer  rima 

... 

Common  under  tree*. 

Don], 

Very  common. 

« 

,i  eaneacena 

.  .  . 

7 

ii  argyrotricka  [pa  1  1  i  d  a, 

... 

D 

Madden]. 

Rare. 

9 

i,  colorata  ramulosa,  Wall]. 

... 

ORDERS.—  ERICACEAE. 

1 

Gualtherla  nummularia  ... 

Bhalu  bor  ... 

Common,  D  4  k  u  r  1 , 

Bhatkot. 

s 

„  trichophylla  ... 

... 

Frequent,  a  bore  10,000 
fett. 

9 

Andromeda  (Tieris)  ovalifolia,  [A. 
capricida,’  Dou.] 

Aiy4r 

Very  common. 

Milam  and  Pinda  r  i  , 

4 

„  (Caaaiope  fsstigiata  [A 

Kamba 

cupreaaiformia,  Wall]. 

12,000  feet. 

Very  common. 

6 

Rhododendron  arboreum  ... 

Bur&na 

„  tar.  roaeum 

•  .  • 

Abov  8,000  feet. 

« 

„  campanulatum 

Chimul 

„  10,000  „ 

7 

„  anthopogon 

Tali  afar  ... 

„  J  2,000  „ 

8 

„  lepidotum  ... 

... 

n  12,000  ,, 

|  ORDER  MONOTROHEjE. 

1  I 

Monotropa  ncpaicnaia  •••  1 

1 

Chhio 

Binear,  Septem  b  e  r  i 
found  by  Mr*.  Go- 

ran. 

ORDER  10. — LENTIBULAHL®. 

I 

TJtricularia  flexuoaa  [ateil  aria,  ... 

... 

Qommon. 

Wight]. 

Rare. 

2 

Flnguicufa  aipina 

ORDER  11. -PRIMULAO®. 

1 

Primula  (Sphondylia)  floribunda 

(Priimilaatruro)  petiolar  l  * 

... 

Down  to  2, *00  feet. 
Above  lo  10,000  feet. 

2 

..  • 

[nana,  Wall]. 

3 

„  (Athritica)  purpurea 
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DIVISION  II.— MONOPETALiE^(  continued ). 


No. 

Scientific  name. 

t 

Vernacular 

name. 

Note. 

ORDER  11—  PRIMULACEjE— (concluded). 

* 

Primula  Stuartii 

5 

,,  (Aleuritia)  speciosa 

Bish  kopra... 

Common. 

6 

„  involucruta 

Above  10,uoo  feet 

1 

„  deuticulats,  war.  eroeu 

Common,  high  eleva* 

tions. 

a 

Androaace  sarmeutosa,  Wall 

•j 

„  lanuginosa,  Wall 

Above  12,000  feet. 

10 

„  rotundifofia,  llardw. 

... 

Common. 

u 

„  incisa  Wall,  [rotundi  folia. 

... 

Valleys  and  Bhaba  r  , 

Don]. 

winter  and  spring. 

is 

Lysimachia  (Ephcmcruui)  lobclioidea, 

Very  com  on  above 

10,000  feet. 

13 

„  pyramidal  is 

... 

Common. 

14 

„  (Lysiinaatriim)altemifolia... 

... 

II 

15 

„  debit  is 

... 

16 

Anagllis  urventis,  war.  effirulca 

Jonk-mara  ... 

17 

SaiuoluB  Valerandii 

... 

Rare,  Sual  river. 

ORDER  12—  MYUSINACJE. 

1 

M&'sa  (Racohotrya)  indica 

Kalsis 

Common.  Low  eleva- 

tions 

2 

„  argentea 

Phusera 

Frequent,  Binsar. 

a 

Myrsine  africana 

Pahari  c h  a, 

Common,  March. 

baiberang. 

4 

„  semiserrata 

Chupra 

6 

„  acuminata 

6 

Embella  r  buata 

Baiberang  ... 

Bhabar. 

7 

Ardisia  doribunda 

... 

Rare. 

ORDER  13.— SAPOTACEAfi 

1 

Bassia  butyracca 

Chiura  and 

Common  at  4.000  feet,. 

i  phaiel. 

near  Pctoragarh. 

2 

„  latifolia 

Mahua 

Bhabar. 

ORDER  1 4.— EBEN  AC  EJE. 

1 

Diospyros  MelanoxylOn  ... 

Tendu 

Bhabar. 

2 

„  montana 

Tendu 

a 

„  lancceefolia  ... 

Ardinia 

Kota  Dun. 

4 

„  Embryopteria 

Cjrftb  ••• 

Bhabar 

ORDER  15.— SYMPLOOE.*, 

1 

Symplocoe  (Hopes)  sulcata 

Lodh,  bholya. 

Barmdeo,  November. 

2 

„  sumuutia 

... 

Rare,  Sift  hi  devi 

3 

„  rucemoaa 

. .  . 

Bhabar,  November. 

4 

„  ramosissima  [seriosi, 

.  .. 

Rare,  Gagar,  Binsar. 

Madden] 

May. 

6 

„  (Pal ura)  cratosgoides  [S. 

Lodh 

Very  common,  June 

paniculutii,  Madden  J.  ! 

and  July. 
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Scientific  name. 


ORDER  1C.  OLEAC£J£. 


Vernacular 

name. 


1  |  Fraxinua  excelsior 

„  (Ornua)  fiori bunds 
Sy  rings  emodi 


Angu 

Angu 

Giiia 


Olea  cuspidata  [fcrruginea,  Royle  III.]  Kalap  briksh, 

„  acu  inata  var.  longi-  Silang 

folia. 

C  „  glanduiifera  ...  Gair 

7  Ligustrum  nepalense 

8  „  b  acteatuui  ... 

2  ,,  robustum 

0  „  conipactum  ... 

ORDER  17.— JASMINKiE. 

1  Jasniinum  (Simplicifoiice)  Sanibac  ... 

2  „  pubescent* 

,1  „  arbortscens  ... 

4  „  nepalense  [dicliotomunt  Jain 

Don]. 

},  (trifo  ite)  dispcrnium  ...  Surmali.  ... 


Jasniinum  (Alternifo)ie)  revolution  Sonajdhi  ... 

[chry  anthem uin, 

Roxb  ] 

7  „  „  pubigerum  ... 

g  „  (Finnatifoliae)  orticinale,  Chambeli  ... 

9  n  „  graudirtornm,  Cliambeli 

anil  jahi. 

10  Nyctanthes  Arbor-tristis  ...  Farijat,.  har- 

singhdr  of 
plains. 

U  Scbrebcra  s*  ietcuoidcs  ...  ...  Moka 

ORDER  IS.t-APOCYNACEL®. 

Tbib£  Cabjssej*. 

1  Carisaa  difEuaa  •••  •••  f  Timukiya  ...  |  Bhabar. 


Tkide  Pld.vkrika: 

Tabernsemontana  coronario  ...  I  Chandi 

Vinca  pusilla  [V.  parvitiora,  Roxb.j...  | 

TkIBE  FaBS  N81E M. 

Vallaris  dicliotoma  ...  •••  I  Oudhi 


Common. 

Common. 

Common,  above  10,000 
feet. 

Fatal  debi  near  Almo- 
ra. 

Very  common,  wild 
and  planted. 

Common. 

Banlu  of  streams,  May. 

Frequent,  Binsar,  June. 

Common,  May. 


Cultivated. 

Frequent,  Ganai. 

„  Bhabar. 

Common. 

Common  Leaves,  gen¬ 
erally  trefoil,  but 
sometimes  simple 
and  soiuctimca  pin¬ 
nate. 

Common. 


Rare. 

Introduced. 

Common. 


Bhabar  tree. 


Common. 


TlUHK  WlUGHTlE.*. 


Wrightia  moilissima 


Darhela 
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DIVISION  II. — MONOPETALiE — ( continued  \  • 


No. 

Scientific  nunc. 

Vernacular 

name. 

Note. 

6 

OKDEB  18.— APOCYNAC  At  ( 

Tubs  Autukiis. 

Alstonla  acholaris 

concluded). 

Bhibar. 

7 

Blabevpna  1  ciduS 

Dudhi 

Common. 

6 

Tube  Echitks. 

Holarrhcna  antidysenierica 

Kuer 

19 

9 

„  pubescens 

... 

99 

10 

11 

Nerium  odorum 

Cnonemorpha  macrophylla,  [f£cbitcs 

Kanyur 
Garbadru  ... 

Bhibar. 

IS 

macrophyla,  Roxb] 

Ichnocarqus  fruto  scene  .. . 

Dudhi 

Common. 

1 

ORDER  19. — ASCLKPIADEAt 

Tribe  PnairLacis 

Cryptolepis  reticulata  ...  ...  1  Rui  koaa  ... 

Up  to  4,000  feet. 

s 

Periploca  calophyllu  [ Strep tocaul an 

Dal  bhengla, 

Common. 

s 

caiophyllum,  Wright.] 

1'SIBE  AaCLKTMDUt. 

Vince toxicum  caneacena  [Cyninchum 

Common. 

4 

giaucutu,  Wall.] 

,,  montanuiu  [V.  kuna- 

Frequent. 

6 

warenae.  Madden.] 

Calotrepia  gigantea 

Ak,  madar ... 

Common,  Bhibar. 

6 

,,  procera  [Hamiltonii] 

19 

Rare,  Bhabar. 

7 

Cynauchum  Daihousin  ... 

Frequent. 

8 

Tiubb  Stapblisc. 

Sub-tube  Pkkgouuj 

Tylophora  tenerrima 

t. 

Frequent. 

9 

„  Goranii  [iphiaia  Gorani- 

... 

,  ,  r 

10 

ana,  Wight.] 

Maradcnia  Roy  lei 

Murkila 

Common. 

11 

„  lucida.  Edgw. 

Dudhi 

Frequent. 

IS 

„  tenaciaaiuia  ... 

Up  to  4,000  feet. 

18 

Pergulatia  pallida 

Sfirkila  ... 

Common,  Bhibar. 

14 

Gongroncma  nepaleiue  ... 

... 

Frequent  on  rocks. 

16 

Sub-tribe  CRRorRGiJt. 
Orthanthera  viminea 

Chapkiya  ... 

Bh&bar. 

lti 

Hoy  a  lanceolata 

Common,  Bhibar,  and 

17 

Ceropegia  longifolia 

aoe 

up  to  7,000  feet. 

Rare. 

18 

„  Wallichii 

.. 

Frequent. 

19 

„  gracilis,  Edgw. 

*■' 

99 
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DIVISION  II. — MONOPETALJS — { continued ). 


Vo. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  *0  — LOGANIACEjE. 

1 

Gardneria  orate 

Banja  hi 

Frequent. 

J 

„  angostlfolia  ... 

.  ,  , 

41 

Buddleia  criapa  [paniculate,  Roxb.]... 

Dhiriya.bhiti, 

Common 

dhaula. 

4 

„  aaiatica  [neema,  Hamilton], 

... 

If 

ORDER  91  .-GENTIAN  ACE®. 

TfUBK  ChIHONI£4I 

1 

Rxacum  tetragonum 

1  Uda,  titkina, 

Frequent,  Bageawar. 

Tiubb  Chlou. 

9 

Fladera  puailla 

Common. 

* 

Canacora  diffuse  [virgata,  Roxb.]  ... 

•  .  . 

Bhibar. 

4 

„  decaMata 

... 

ff 

TBIBK  SWKBTICEA. 

6 

Gentiana  (Cbondrophyllom)  pedicil- 

•  •  « 

Common. 

lata. 

6 

7 

„  capitate 

„  aprica 

... 

Bhibar. 

8 

„  decemflda 

... 

Common. 

9 

„  marginata 

Chi  ret ta  Tit- 

If 

10 

Ophelia  panicnlata 

Autumn  annual. 

kina. 

11 

„  purpureaccna 

ft 

ft  ff 

19 

„  cordate 

ft 

|l  M 

13 

..  vat.  floribua  dilutd  roaeia  ... 

W.  Watcrfield,  Nafni 

Til. 

14 

„  (Agathotes)  anguatifolia  ... 

ft 

Autumn  annual. 

16 

cliirata 

ft 

„  perennial. 

16 

„  alata 

Halenia  elliptica 

If 

„  annual. 

17 

... 

Above  10,000  feet. 

18 

Swertia  cud  eat  a 

Rare. 

19 

„  c»rulea 

... 

ff 

90 

„  apecioaa  [perfoliaU,  Boyle), 

Simariya  ... 

Common,  above  10,000 

feet. 

ORDER  *9. — BIGNONIACK.®. 

1 

Caloaanthea  indica 

Pharkath  ... 

Bh&har. 

9 

Millingtonia  bortenaia  [Bignonia  aub- 

Nim  chambeli 

Introduced. 

eroaa,  Roxb]. 

S 

Stereoapcrmuin  [Bignonia,  Roxb.]  aua- 
veolena. 

Pital 

Bhiber. 

4 

6 

Amphicome  argute 

Tecoma  undnlata 

... 

Banka  of  Patilganga. 
Ganai  valley.  May. 
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DIVISION  II.— MONOPETALJ3 — ( continued .). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  93.— PEDALIAC&*. 

1 

Martynia  proboscides  [  M.  diondra* 

Naturalised. 

Madden  ]. 

2 

Sesanuini  indlcum 

Til 

ft 

9 

Pedaliiun  niurez. 

Gokhru 

Bh&bar. 

ORDER  24.-CRYTANDRACELE. 

1 

Lysionotus  ternifolia  [L.  serrate, 

Common  up  to  4,000 

Don]. 

feet. 

9 

Didymocarpus  aubalternans 

%  .  . 

Rare. 

a 

„  aromatica 

Frequent. 

4 

„  (Acaulea)  inocrophylla 

Patiiar  lanng, 

Common. 

5 

„  pedicillata 

Bhabar. 

6 

„  lanuginosa 

.  .  . 

Common. 

1 

Chirita  Edgeworthii 

Sankh  pushpa, 

ft 

8 

,,  bifolia 

99 

ft 

a 

Rhynchoglossum  obliqiium  [Wulfenia 

... 

„  up  to  6,000  feet. 

obliqua,  Wall], 

10 

PlatyBtemma  vioioides  .. 

.  •  • 

Common. 

li 

jEschynanthuB  Pcrottctiana 

.  .  • 

Blisbar. 

19 

„  grandi Horns 

, 

Bar  silang.  October. 

19 

Polyncuron  dimidiate  ... 

... 

Col.  Davidson. 

ORDER  26. — POLEMONIACEAL 

1 

Cyananthua  lobata 

.  •  • 

Pindari,  above  10,000 

| 

feet. 

9 

„  integra 

Kcdar  19,000  feet. 

ORDER  26.—  CONVOLVULACEJE. 

Tiubk  ARGTBF.iea:. 

1 

Rivea  ornata 

.  .  . 

Bhabar. 

2 

Argyreia  specioaa 

... 

a 

,  setosa 

... 

Sarju,  bank  near  Kap* 

kot,  September. 

4 

„  capita  ta 

... 

... 

TttlBK  CONVOLVULEJS. 

6 

Quamocl  it  vulgaris 

.  •  • 

Bhabar. 

6 

Batatas  pentaphylla 

... 

7 

Pharbitis  Mil 

Baunra 

Very  common. 

car.  intergrifolia  [csrulea, 

Roxb.] 

ft 

Common. 

8 

Calonyction  specloaum 

Bhabar 

9 

Ipomaea  vitiiolia 

... 

» 

10 

,,  Pes-tigridis 

... 

tt 

11 

„  Pilosa 

• .  • 

Kota  D6n. 

19 

„  gp.  [hirsute,  Madden] 

... 

19 
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DIVISION  II. — MONOPETALJS — ( continued ). 


No. 

Scientific  name. 

Vernaeular 

name. 

Note. 

ORDER  20. — CON  VOLULACEdS — (concluded). 

Tube  Con  volvulk  at— (concluded). 

is 

IpooMM  aeeaill  flora  ['pharooephaloa. 

•  •  • 

Very  common. 

Roxb.] 

u 

it  chryaeldea  [mnrlcata,  Mad- 

*  •« 

Bbibar. 

den]. 

1ft 

Aniaeia  barlerioidea 

... 

Roei  bank,  Kkiraa 

10 

Convolvulus  plnrlcaulia 

•  •  • 

Bhabar. 

17 

>.  arrenaia  [Malcolm!  Roxb.] 

•  *  ■ 

Naini  Til,  Mr.  Water- 

field. 

18 

Porana  racemoaa 

Maacti 

Common. 

19 

,9  paniculate 

M  ••• 

99 

El 

Evolvulua  alainoidca  [aericea,  Madden], 

... 

Very  common. 

Thib*  CcajUiTXai. 

21 

Cuacnta  reflexa  [verrucoea] 

Akaah  leguli, 

Common. 

22 

„  macrantha  [  grand  1  flora. 

Wall]. 

M 

Frequent. 

ORDER  87.— BORAGINACEjE. 

Tube  Coboika, 

1 

Gjnaion  veetitum  ...  ...  | 

!  Pyfi 

Common  opto 3,000  ft 

a 

Cordia  lati folia,  Roxb. 

!  Boris 

Bhabar  variety. 

3 

,9  Mjxa,  Linn.  ...  ...  | 

Kodoh 

Common. 

Tube  Eheetic.*. 

4 

Ehratia  aerrata 

l’inya 

Common,  April 

ft 

„  lavia 

Kodah 

9,  Bhibar,  March. 

« 

vimlnea  fRhabdia  aericea  ... 
Madden]. 

■  •  • 

„  in  river  beda. 

Tube  Hbuotbofe*. 

7 

Heliotropium  atrigoaoni  [brevifolinm  1 

... 

Common. 

Wall].  I 

Tube  Bobageji 

Sou -tube  Kouie.*. 

8 

Macrotomia  Benthami  ...  ...  1 

... 

Badri  nith. 

Sob-tube  Lrruoai  BKMtJK. 

9 

Onoama  echioldea 

•  ft 

Above  10,000  feet. 

Phtn- 

10 

Myoaotla  paLiena 

99  99 

petUL 

11 

12 

longiflora 

Bothrioepermum  tenellum  [Cynogloa- 

„  n  w 

Rare,  Binaer. 

gum  proatratum,  Don]. 

47 
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HIMALAYAN  DI8TRICTB 


DIVISION  II . — MONOPET ALiE —  ( continued ). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  87. — BOEAGINACEA5 — (concluded). 

SUB-TR1BB  CtBOOLOME-*. 

IS 

Eritrlchlnm  rotundifoliam 

■  i  ■ 

Above  10,000  feet ;  rare. 

14 

Eehinoepermum  glochidiatum  [Cyno- 

Kura 

II  P»  II 

glossam  unclnatum,  Royle]. 

Cynogloeaum  furcatnm 

•  1  ... 

Very  common. 

IS 

„  micranthum  [caneecens, 

II 

II  II 

Wall]. 

„  glochidiatum 

II 

Frequent. 

18 

Trlohodeama  indicum 

... 

Common. 

ORDER  88.— SOLANACE.® 

Tbibb  Sourm. 

1 

Lyooperalcum  oacalentum 

Wilftyati  bai- 

Cultivated. 

(fan- 

f 

Solan  am  (Pachystemon)  tuberoaam . . . 

Ahl 

II 

S 

„  Roxburgh  il  [rabrum] 

Chhota  ghl- 

Common. 

wain. 

4 

„  verbasci  folium 

Uahita 

li 

ft 

„  (Leptostemon)  indicum 

Kant  kftri  ... 

II 

8 

„  xanthocarpum 

.  .. 

„  var.  Jacquinll 

•  •  • 

II 

„  var.  Schraderi  [diffuanm*].  ... 

. .. 

II 

7 

,,  eaculentum  [melongena],  ... 

.Ralgan 

Cultivated. 

8 

Capaicum  fruteeccna 

LAI  mirch  ... 

•  1 

• 

Nicandra  phyaaloidea 

•  •  • 

Introduced. 

10 

Phyaalia  peruviana 

a  •  • 

II 

Tube  Daiurbjb. 

11 

Datura  Wallichil  [ferox,  Madden]  ... 

K41a  dhattira, 

Valleya. 

„  var.  double 

. . , 

Cultivated. 

18 

„  alba  ... 

Dhatfira 

Very  common. 

,,  var.  double 

... 

Cultivated. 

Tube  Nicotiahk*. 

13 

Niootlana  Tabacum  ...  ...  1 

Tamaku 

Cultivated. 

14 

Petunia  Fboanioea  ...  ...  I 

... 

Introduced. 

ORDER  88.— SCROPHULARIACELffi. 

Tubs  Artibbhiitib.b. 

1 

Verbaacum  Thapaua 

Ekalbir 

Common. 

S 

Cel  ala  ooiomanaeliana  ... 

Rare,  valleys. 

s 

Llnaria  ramoaiaaima 

Common. 

4 

,,  inoana 

• 

ft 

Antirrhinum  orontium  ... 

*  May  fields. 

• 

Scronbularia  Edge  woi  tbi  i 

... 

Above  18,000  feet. 
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DIVISION  II.— MONOPETALJE— (continued). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  29. — SCROPHULARIACEJK — (oontinued) 

Tube  Amibuihm( — (concluded). 

7 

Scrophularia  polyantha  ... 

Gajaila 

Common. 

8 

n  hiuialensia ... 

>1 

9 

„  ob tuna  (Madden) 

99 

Frequent. 

10 

Miruulus  nepalensis  ... 

... 

Common. 

11 

„  gracilis 

... 

Frequent. 

IS 

Mazos  surculoaua 

Common. 

13 

,,  rugosus  ...  ,.. 

99 

14 

Linden bergia  grandi  flora 

♦  » 

16 

„  urticarfolia  [Stemodia 

ruder  alia,  Wall]. 

... 

Very  com  man. 

16 

„  macrostachya 

Jangli  sonf.. 

Rare. 

17 

Limnophila  raenthastrum 

Common. 

18 

„  hypericifolia 

99 

19 

Her  pest  is  Monnieria 

Torenia  cordifolia 

Jal  nim 

99 

20 

..  . 

»* 

21 

Vandellia  Crustacea  [pedunculata. 

... 

99 

Madden]. 

22 

„  nummularifolia 

... 

Very  common.  Auguqt. 

S3 

Bonnaya  bracniata 

... 

Frequent.  September. 

24 

„  grandi  flora 

... 

99 

Tribe  Rhivunthk-sc 

25 

Hemiphragma  heteropbyllum 

... 

Common  at  10,000  feel. 

D&kuri  andDyuritil. 

26 

Digitalis  purpurea 

... 

Introduced. 

27 

Wulfenia  Ainherstiana  [Peederota 

... 

Common  near  water 

Amherstiana,  Wall]. 

above  8,ooo  feet. 

28 

Veronica  (Beccabunga)  himalensis 

... 

Above  io.ooo  feet. 

[grandiflora,  Wall], 

Up  lo  6,000  feet. 

29 

„  anagallis 

... 

30 

„  punctata 

99 

31 

„  (Chamedrys)  deltigcra 

... 

Common. 

32 

„  ..  Ia*a  •• 

Above  i  1,000  feet. 

vnr.  of  V.  chammdrys? 

Kedarnith. 

33 

”  (Oinphalospora)  biloba 

Common  at  6,000  feet. 
March. 

34 

,  Maddcnii  Edge. 

... 

VI 

36 

„  „  agrestis... 

... 

»• 

36 

Buclmcra  hispida 

... 

»» 

37 

Striga  hir6uta 

... 

99 

,  rar.  lutea 

... 

38 

,,  euphrasioides  ... 

99 

39 

Lcptorhabdos  parviflora  [Ocrbrdia  and 

99 

40 

Sopubia  parviflora], 

Sopubia  trifida 

... 

G  rassy  slopes  st  6,000 
feet 

41 

Centranthera  hispida 

|(  ear.  nepalensis 

Euphrasia  officinalis 

... 

Bageswsr.  Fieqnent. 

Above  7,000  feet 

42 
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HIMALAYAN  DISTRICTS 


DIVISION  II. — MONOPET  ALjE — ( corUinutd  ). 


No. 

Scientific  name. 

Vernacalar 

name. 

Note. 

ORDER  **.— SCROl’HULARIACKLffi- (concluded). 

Thibk  Rhirakthbjb—  (concluded). 

49 

Pedicalarie  (  Cyclophyllum  )  pecti- 

•  ■  • 

Frequent. 

nata. 

44 

n  »  porrccta, 

•  •  • 

99 

... 

„  [clcgana,  Madden] 

... 

tt 

49 

„  (  Siphonatue )  megalan- 

... 

A  bore  10,000  loot. 

tha. 

44 

ii  (Edentual)  carnoea 

... 

3ommou 

ORDER  90.— OHOBANCHEACELffi. 

1 

Phelipcea  agyptiaca 

1 

Rare. 

9 

JEginetia  indica 

1 

Frequent,  Rages  war. 

ORDER  91 . — ACANTHACEAE. 

Thibk  Thukbugilb. 

I 

Hexacentrls  cocelnea 

Kaljug  ... 

Bhabar  and  Talleys. 

. 

Winter. 

Tub*  HTOBoruiuui. 

2 

llcmiadelphie  polyaperma  ...  1 

Bhabar. 

Tribe  Rdkuicjc. 

9 

Petalldium  barlerioidee 

Bakroola  ... 

19 

4 

Hemigraphia  lattbrosa,  [Bnellla 

... 

Common. 

latebroaa]. 

Very  common.  From 

A 

ASchmanthtra  W  allichil  [goesypi- 

J&undela  ... 

na,  Madden]. 

this  keca  make  the 
beat  honey. 

4 

Goldfuasia  pentstemenoides 

... 

Frequent. 

7 

Strobilanthca  auricnlatoa 

Tilkapari  ... 

Bhabar. 

8 

„  WalHchii 

.  .  . 

Above  10,000 

feet. 

m 

„  attenuatuB 

Kapur  nali ... 

Common. 

10 

„  glutlnoeuB 

•• 

19 

Tribe  BAILKBlta. 

n 

Barlcria  dicbotoma 

... 

Frequent,  September. 

19 

„  nepalcuaia 

... 

It 

13 

„  ciliata  (rosea) 

Sarp  jiba  ... 

Common. 

14 

„  cristata 

... 

99 

19 

14 

Lepidagathia  hyalina 
,,  ustulata 

About  4,000  feet. 

17 

„  cuapidata 

... 

Common. 
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DIVISION  II. — MONOPETALJ2 — ( continued ). 


No. 

Scientific  name. 

Vernacu'ar 

name. 

Note. 

ORDER  31.— ACANTHACKjK— (concluded). 
Tubs  Jcericiut. 

18 

Phlogacanthro  thyrelflorne 

... 

Bhftbar  and  valleys, 
common.  March 

10 

Er&ntbemum  nerroeam 

... 

fihabar  and  up  to  8,000 
feet.  May, 

SO 

Roatollalarla  procumbene 

Very  common. 

SI 

Adhatoda  vaaica  [Juatlcia  Adhatoda], 

Baahang.  Arui 
of  plaina. 

Common. 

fpj 

Rungia  parr  i  flora 

.  .  . 

t9 

Dicliptera  Kozburghii 

... 

„  up  to  0,000  feet. 

Bd 

Pcriatruphc  tpecioaa 

. . . 

Bhibar. 

mm 

„  bic&lyculata 

... 

so 

Rhaphidoepora  ciliata 

ORDER  3S.— PHRYMACK 

... 

iE. 

Rare,  Yishnugsnga. 

1 

Phryma  leptoetachy*  ...  1 

ORDER  33.— VKRBRNACEA 

Tk  bb  Vkbbmnbbc. 

Common  in  arooda. 

1 

s 

Verbena  Bonarienaia 

... 

Naturalized. 

,,  officinalis 

.. . 

Common. 

Lippia  (Zapania)  noli  flora 

... 

Up  to  4,000  feet. 

4 

Lantana  alba  [L.  dubla,  Koylc  111.] 

... 

„  3,000  ,, 

ft 

Gmclinu  arborea 

Tbibb  VlTEJB. 

Kuutr 

H  *.0«0  .1 

8 

Caryopteria  Wallichiana  [Clerod- 
endron  odoraluji,  Madden.] 
Preinna  (Gumira)  aerratifolia  [npi- 
noaa,  Kozb.J 

Mobinl 

Very  common  up  to 
8,oou  feet.  April, 

fihabar. 

7 

... 

8 

„  (Premaoa)  mucronata 

Agniiin 

•» 

9 

„  „  barhata 

.  .« 

Common. 

10 

„  „  berbacea 

4  •  » 

Rare. 

ii 

CaUicarpa  arborea,  Rozb. 

G  hi  wall  ... 

Common. 

IS 

„  macrophylla,  Vahl 

Dalya 

Frequent,  Sarju  ban  If. 

18 

Clcrodendron  aerratum 

•  .  . 

Common. 

„  var.  ternifolium 

... 

,,  Bageawar. 

14 

„  infortunatum 

... 

»• 

„  aiphouantbua 

... 

Bhahar. 

18 

Vltez  negundo 

Shlwtli  .... 

Uhibar  and  outer  hllla, 
April. 

17 

Holmakioldia  aanguinea 

ORDER  34  —LABIATE 

Tbibk  Ocimfjb. 

Kubtoliya  ... 

Common,  October. 

1 

Genioapornm  atroboliferum 

... 

Ranke  of  Sarjn. 

S 

Ortho  Iphon  rubicundna 

... 

Common. 

3 

„  zlrgatua 

... 

Banka  of  Koai. 

4 

Plectranthoa  (laodon)  acrophulari- 
oidea. 

... 

Frequent. 

5 

„  „  Gerardianua... 

M 

8 

,,  ,,  atriatna 

•  •  • 

Very  common  Oetober. 
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HIMALAYAN  districts 


DIVISION  II. — MONOPETALzE— ( continued ). 


So. 

Scientific  name. 

Vernacular 

name. 

. 

Note. 

7 

i 

ORDEB  34.— LrABIAT^E  -(continued). 

Tun  Oouumh-  (concluded). 

PTeetrasthua  (Iaodon)  Coetu 

Very  common.  Octr. 

S 

„  rugoaus 

Common  up  to  6,500  ft. 

9 

„  (Pyramidium)  ternifoliua, 

.  .  . 

„  low  elevationa. 

10 

„  (Coleoidee)  oordifollua  ... 

9> 

11 

Coteua  bafhitu 

Fiwai 

Very  common. 

n 

Tribe  Sattre^b. 

Sub-tribe  Elbhoi.tzik 
Pogoatemon  pi  entrant  ho  idea 

X. 

Rudra 

Common. 

la 

Dyaophylla  cruciata 

„  in  awampa. 

14 

Colebrookla  oppuaitifolia 

Dulshat 

11 

ifi 

Elsholfsim  flava 

Bhangria  ... 

„  down  to  6,000  feet. 

le 

„  polyatachya  ... 

Bhangria  ... 

Very  common. 

17 

„  inciaa 

Set  bhangria. 

Rare. 

is 

Elaholtzia  piloaa 

.  . . 

Frequent. 

19 

„  erioataqhya ... 

•  .  • 

Rare. 

„  (Cycloategia)  atrobolifera 

1 

C'  mmon. 

SUB-TRIBE  MbKTHKJC. 
Perilla  ocimoldea 

Bhangria  ... 

Cultivated,  September. 

Mentha  viridie 

Pudina 

Naturalized. 

„  Boyleana 

Rare.  Near  Rhim  Til. 

94 

SuB-TIIBB  THTMra 
Origannm  nonnale?  [vnlgare?]  ...  | 

Ban  tnlal  ... 

Very  common,  autumn. 

Thymu*  aerpyllum  ...  ...  1 

,.  ajwain... 

Common,  except  outer 

R 

Sub-tribe  Mklubue. 

Micromeria  biflora 

range. 

Very  common. 

Eil 

Calamintha  (Clinopodium)  repcna  . . . 

•  •  . 

11 

HI 

„  ,,  [Meliaaa, 

•  •  • 

June,  under  tree*. 

99 

Madden]  mnbroaa 

Hcdeoma  nepalenai* 

... 

Frequent. 

30 

Tribe  Mobabdk.*. 
Salvia  (Drymoaphace)  glntinoaa 

Frequent,  outer  range. 

SI 

[hiana,  Boyle.  1 

Salvia  (  Aethiopfa)  lanata 

Ganlya 

Very  common,  March. 

S3 

,,  „  Moorcroftiana  ... 

•  •  • 

Above  10,000  feet. 

S3 

„  (Notioaphace)  plebeia 

... 

Bbibar  and  vallcya. 

84 

Tribe  Nirma. 

Nepeta  ( Pycnonepeta)  apicata,  var. 

Common,  Binaar. 

„  „  elata,  Boyle  ... 

•  •a 

Yellow,  morning,  bine 

85 

„  ,,  clliptica 

afternoon. 

Common,  Binaar. 

SO 

„  (Cataria)  rnderalia' 

... 

Frequent. 

87 

„  „  lcncophylla  ... 

.  .  . 

Common. 

88 

„  graciiiflora  ... 

.  .  . 

Bhibar. 

89 

„  (MacTonepeta)  Govaniana  ... 

Frequent. 

D 

Draeocephaluui  acanthoidea 

Niti. 

41 

Lallemantia  Roy  lean  a 

Balangu 

Rare. 
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DIVISION  II. — MONOPETAL  J£ — ( concluded). 


No. 

Scientific  name. 

Vernacular. 

name. 

Note. 

49 

ORDER  94. — LABLA.TJS  -  (eo 

a 

Taut  a  Staohtoea. 

Sua-TEIBE  SoUTKLLARIE 
Pruaalla  rulgarla 

ncluded) 

Common,  June,  Binaar. 

49 

Scutellaria  linearis 

. .  . 

„  spring. 

44 

„  repens 

... 

„  spring  and 

4ft 

„  angulosa  [scan  dens,  Don]. 

... 

autumn: 

„  autuqiu. 

*e 

SOB-TEIBB  MaUDBIEJI. 

Cnnlotome Terslcolor  ...  ...  | 

Very  common. 

47 

SOB-TBJBB  LaWICJE^. 

Aniaomelea  orata 

Comoiuu. 

49 

Colquhoonla  cocci noa  [vestita,  Wall] 

Bhllmoraand 

„  at  Nalnl  Til 

49 

Stachys  serioea 

angiriya. 

and  Badrlnith. 
Common. 

fiO 

„  snlendens 

Bhainala  aj- 

Rare. 

61 

Loonurns  pnbescens 

w&tn. 

Common. 

69 

Lamiiun  amplczicaule  ... 

It 

69 

it  petiolatum 

Tit  pit!  ... 

>.• 

Frequent. 

64 

Boy  lea  elegans 

Guma 

66 

Leucas  [Hemistoma]  urticafolla 

..i 

»t 

66 

it  .  [OrtholeucaaJ  lanata 

... 

Common. 

67 

„  „  mollisslma  ... 

... 

Bare. 

68 

„  (Plagiostoma]  hyssop i folia, 

... 

Common. 

69 

„  „  aspera  [oephalotes, 

ft 

60 

Blame.] 

Leonotis  nepetafolia 

.  . . 

B  hi  bar  A  Haldwint. 

61 

Phlomls  lamiifolia 

... 

Rare. 

69 

Tbibk  Ajdoeje. 

Tencriau  Boyleanum  albl- 

Common,  ralleya. 

63 

dum. 

„  qnadrifarium 

... 

ft 

64 

Ajuga  lobata 

... 

Bhibar. 

66 

„  remota 

... 

Very  common. 

66 

„  parr i flora 

... 

High  eleratloos. 

67 

„  bracteosa 

... 

Very  common. 

68 

„  decam  bens  ... 

... 

Rare. 

69 

ORDER  86.— PLUMBAGINACJLS. 
Plumbago  Zeylanica  ...  ...  | 

Common. 

1 

ORDER  96.— PLANTAQINAC 
Plantago  (Polynouron)  major,  ear. 

)EJR. 

Bir  tang  ... 

Rare. 

9 

asiatlca. 

„  „  Clon- 

giscapa,  Jaeg.] 

Lohuiya  ... 

Very  ooounon. 

3 

„  „  lanceolata. 

Bare. 
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FTMALAYAN  DISTRICTS. 


DIVISION  III. — APETALJS. 


Scientific  name. 


Vernacular 

name. 


ORDER  1. — PHYTOLACCACL®. 

1  Phytolacca,  dccoudra,  rar.  acinoea,  ...  I  Jirrag 


ORDER  *.— CHENOPODIAC&®. 

1  Beta  rulgaria,  var.  Bengalenaia,  Roxb.,  PAIang 
Chenopodium  album  ...  Bhatuwa 

„  (Ambrina)  Botrye 

ORDER  3. — AMABANTACKJB. 

TawK  Cujum 


Cultirated  up  to  10,000 
feet. 


Cultirated. 

Common. 


1  |  Deeringla  eeloaloidea 
Ccloala  argcntca 


Kilalohiri... 
Slrall  and 
ghoglya. 


Tbibb  Achtbaktuks. 

▲marantua  caudatua 

„  anardana  [tarlnaceua]  ...  Ramdana  and 

chue. 

„  apinoaua 

iErua  acandf na  ...  ...  Bijl 

Achyranthea  aapera. 

„  apuciea  Tbidcntata ?],  ... 

Cyathulm  tomentoaa  [Pupalla  aequax,]  Jhat  kurl  ... 
Madden. 

„  capitate.  I 


Tbibb  GoicraBBHsm. 

11  Alternantbcra  nodi  flora  ...  1  Bhimr&j 

ORDER  4.— Ntctagihacfbe. 

Borhaarla dtffuaa  ...  ...  I 

Mirabilla  JaUpa  ...  ...  I 


Common. 


Gardena. 

Cultlration. 

Common. 


Not  known  at  Kew 
Very  common. 


Common.  Blum  TIL 


Common. 

Introduced. 


ORDER  S. — POLYGON ACEJS. 


Tbibb  Tbbtoooabfk^. 


Rheum  emodl  ...  ...  I 

Oxyria  elatlor  ...  ...  | 

Tbibb  AnuooariB. 

Rumex  (Lnpallum)  WaUihchii 
„  nepalenala 
„  (Acetoaa)  haatutua 
Koenlgia  monandra  or  ialandica 
Polygonum  (Aricularia)  effuaum 
[berniarioldea.] 

„  Roxburgh!  1  ... 

„  ilicvebroidea  ... 


Halunlya  ... 
Almora 


Abore  10,000  feet. 
„  9,000  „ 


Bhibar. 

Common. 

Very  eommon. 
Abore  19,000  feet. 
Common. 
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DIVISION  III.— APETALiE— ( continued). 


No. 


Scientific  name. 


Vernacular 

name. 


Note. 


ORDKK  6.  —POLYGON ACE.® — (concluded). 


Tbibb  AmiucAirKB  -  (concluded). 


10 

11 

15 

13 

14 

16 
10 
17 
S8 
10 

50 

51 

ss 

S3 

SO 

so 

so 

S7 

SS 

so 

80 


31 

SS 

S3 

30 

SS 

so 

37 

SS 

SO 

00 

01 

OS 


Polygonum  ciliosum 

H 

cosmatum  ... 

II 

recuinbcna  ... 

If 

(Perai  car  la)  Hamlltonii 
[hiapidum,  Don.], 

II 

barbatura 

11 

Donii 

99 

PoBimibu 

99 

flaccldum[glabnun,Roxb.], 

99 

amphibium... 

II 

lanigefum  ... 

99 

■cabrlnervum 

II 

(Biatorta)  v  1  v  i  p  a  r  u  ni 
rbulbiferum,  Royle]. 
■piueroatacbyum 

II 

II 

araplcxicaulc 

II 

affine  [Brunonia,  Wall  ], 

81 

emodi 

(Oldymooephalon)  dellcatulum 

81 

nummulacifolium, 

fllicaule  [cillatum, 
Don]. 

II 

huraile 

II 

perforatum  [pnne- 
tatum,  Don], 
ncpalenae 

II 

II 

aphnrocephalum, 

II 

Ca pi  tatum  [repena, 
Wall.], 

II 

alnuatum 

fl 

(Cuymbocephalon)  chlnenae, 

H 

(Bchlnocaulon)  horridnm  ... 

•1 

(Tin  lari  a)  convol v  ulua 

II 

pterocarpum  ... 

II 

(Aconogonon)  frondoahm  ... 

18 

polyatachyum 

It 

Fagopyrum  escnlentnm  [vul- 
gare,  Madden]. 

11 

emarginatum 

II 

cymosiim  [corymb  o  a  u m 
Madden]. 

Ogal 

Prfpar 

Ban-ogal 


Rare. 

14,600  feet. 

Common.  September. 
Frequent,  Bhabar,  No¬ 
vember. 

Bliibar.  Common. 
Frequent. 

Bhabar. 

Nainl  Til  lake. 
Frequent. 

Nalni  Tal  lake. 

16,000  feet. 

Very  common. 
Common. 

At  high  elevations. 
Rare. 

IS, 000  feet. 

14,600  feet. 

Rare. 


01 


Common. 

Frequent 
Very  common. 

8,600  feet. 

Very  common. 

Bhim  T41. 

Common. 

7,60o’fect. 

IS, 000  feet. 

Cultivated  .lower  bills. 

Higher  hiUs. 

Common.  Rtf  native 
names  given  by  RsyU 
arc  incorrect. 


1 

5 

s 

0 

6 


ORDER  6. — LA  URINKA5. 

Section  Exin  volccrotv.*. 

Cinnamomum  Tamala,  var.  albiflo- 
ram. 

Phsbe  lanceolata 

1  TejpAt,dalchi- 
ni. 

San  kanwal... 

Common.  February-" 
May. 

Bhabar  and  valleys, 
February— May. 

„  pallida 
„  panlcnlata 

Kanwal 

Kapua  kanwal, 

Common. 

Bhabar  and  valleys. 
Conimou.  Ms  rek- 
August. 

Maohllua  odoratiaalmoa  ... 

48 
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DIVISION  III.— APETALiE— ( continued  ). 


Ik 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  6.— LAURINEAE— (concluded!. 

Section  Inyoi  ocrite,*. 

Tetranthera  lanrifolia  [a  p  e  t  a  1  a, 

Gar-biiur  ... 

Valleya.  June. 

7 

Roxb.,  vur  Roxburghii], 

v,  monopet  ala 

Katmara, 

Common.  April. 

8 

j. 

aingrao. 

0 

Litacaa  lanuglnoaa 

Rare. 

ii  oonaimllia  [T.  pallena,  Don.]. 

Chirira  a  n  d 

Common,  interior  of 

chirchira. 

liilla 

11 

Daphnidinm  pulchcrrimum 

Frequent 

„  bifarium  ... 

... 

It 

ORDER  7. — THYMELACEAS. 

1 

Daphne  papyracea[D.cannabina,  W  all .], 

... 

Common 

>,  var.  purpurea  ... 

Baruwa 

|>  ff  &)b&  ... 

Set  baruwa... 

Used,  for  paper-making. 

s 

Wikstramia  aalicifolia  [Daphne  aeri- 

Chamliya  ... 

Common,  used  for  mak- 

cea,  Madden] 

ing  inferior  paper. 

ORDER  8.— ELA5AGNACBA5. 

1 

Hippophaae  aalicifolia  ... 

Dur  chuk  ... 

Common  above  10,000, 

feet. 

1 

Elaagnua  parvi  folia 

Ghiwain  ... 

Common. 

a 

n  latifolia  [ferruginea,  D.C.] 

... 

Bhibar. 

ORDER  9.— SANTALACEJE. 

l 

Oayria  arborea,  [ncpalcnaia,  Madden.], 

Bakar  dhara, 

Common. 

9 

Thcaium  himalenac 

... 

Rare,  Binaar. 

ORDER  10  —  ARISTOLOCHIACEjE. 

1 

Ariatolochia  aaccata  ...  1 

Frequent ;  abput  7,000 

feet. 

ORDER  n.— euphorbiace.®. 

Tribe  Putllanthea. 

1 

Andrachne  cordi folia  [Leptopua  cor- 

•  •  ■ 

Very  common. 

difoliua,  Dece]. 

9 

Antideama  dianura 

Sarahoti  amli 

Bh&bar. 

3 

Phyllanthua  (Hemlglochidion)  nepa- 

Bair  mao  ... 

... 

lenaia  [Bradlcia  ovata,  Wall.  Glo- 

ft  ft 

Very  common. 

chidion  bifaria,  Roylfe]. 

4 

M  velntinoa 

... 

6 

,i  (Erablica)  Emblica 

Amla 

Frequent. 

« 

(Paraphyllanthua)  urinaria 

Siihi 

Common. 

7 

(Eaphyllanthua)  parvifoliua 

... 

Frequent. 

8 

PutranjiTa  Roxburghil  ... 

Putri  jiri  ... 

Bhkbar. 

9 

Sccurinega  (Fluggea)  obovata  [Phyl- 

Dh&ni 

Common. 

lanthua  retuaua.  Wall]. 

10 

i,  leucopyrua  fPhylla nthoa 

Ainta 

aae 

albicana,  Wall], 

n 

Biachoffla  Zeylanise  [Andiachne  trifo- 

Korea 

... 

iiata,  Roxb]. 
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DIVISION  IIL — APETALJE — (  continued  ). 


No. 

Bciontiflo  ««■"» 

Vernacular 

name. 

Note 

ORDER  11.— EUPHORBIACE^E— (eoncludod). 

TjUBK  BHlUKUtB. 

IS 

Bridclia  etlpniaria 

Rare. 

14 

,,  (Cluytla)  montana 

Kamaliyn  ... 

Common. 

u 

„  retuaa 

Khaja 

Up  to  3tooo  feet. 

Tribe  AciuruEa. 

16 

Trew  la  nudi  flora 

Tumri 

B  hi  bar. 

16 

Mallotua  phiiippineneia  [Bottlera 

Ryuni 

Very  oommon. 

tiuctoria] 

17 

Ricinua  communis 

Ind,  rendi  ... 

Common. 

18 

Homonoya  riparia  [Adelia,  Madden], 

Kaudigar  ... 

Frequent. 

Tams  Hippomane.sc. 

19 

Jctropha  Curcaa 

Safed  ind  ... 

Natnralixed,  Bhibar. 

90 

Baliospermum  montanum  [Crotonpol- 

•  >  • 

Common,  Sarju  bank. 

yandrua,  ttoxb.]  . 

Introduced. 

91 

Excccaria  (Triadica)  acbife ~:a 

•  •  • 

99 

(Falconeria)  insignia 

•  •• 

Common. 

99 

„  (Euxcxcaria)  aceri  folia 

Phutkiya  ... 

Very  common,  Sarju 

[aapi urn,  Madden,  Stillingia  liima- 
layenBia  ] 

bank. 

Tbibb  GurHOHBiEa. 

94 

Euphorbia  pentagona  TBoyleana]  ... 

Sohnnd 

Up  to  6,000  feet. 

9? 

angustifolia  [dracunculoi- 

Dudhila  and 

Common  up  to  6,000 

des,  Roxb.J 

Mah&bir. 

feet. 

96 

„  hirsuta  [longifolia,  Don.], 

n 

Above  6,000  feet  (like 

Helioscopia). 

97 

„  peploidea 

Frequent. 

98 

„  piiulifera 

Very  common. 

90 

90 

„  notoptera 

„  hyperieifolia ... 

Ganai  Talley, 

Col.  Davidson. 

91 

„  tbymifolia 

ft 

99 

„  piloaa 

•  •a 

•  9 

ORDER  12—  DAPHNIFIJYLLACEjE. 

1 

Daphniphyllum  himalenae  [Oyrandra  1 

Rakt  chandan 

Frequent.  Ueed  In 

laurina,  Wall.  Ilicines  ap.,  Royle.J  | 

r&kt  angliya. 

marking  the  tika 
mark  on  forehead. 

ORDER  is— BUXACE^E 

1 

9 

Buxua  aempemrens 

Sarcococca  aaiigna  Dec.  [S.  ncpalen- 

Papar 

Sukai  sing... 

Milam  and  Win. 
Common,  high  levels. 

aie,  Roylc]. 

ORDER  14.— CANNABINACEjK. 

1 

9 

HumuluB  lupuliia  •••  ••• 

Cannabis  native  •••  •••  1 

•  •• 

Bhang 

Introduced. 

Very  common. 
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DIVISION  III.— APETALiE— ( continued ). 


No. 

Scientific  neon. 

Vernacular 

name. 

Note. 

OBDBR  16.- ULMACK.A. 

1 

Olmua  Wallichiana  [eroaa,  Roth 

Cliambar  mi- 

F  rcquent.  Flowcra 

y»- 

precocious. 

t 

„  parrifoliu  [virgata,  Ro«b.]  ... 

M 

Frequent.  Flowers 

coetaneoua. 

3 

Holoptelea  integrifo'la  [Ulmna  Integ- 

Kanju 

Common. 

rifolia,  Roxb]. 

4 

Celtia  australis  [totrandra,,  Roxb]  ... 

Kharalc 

Very  common  and 

planted. 

ft 

Sponia  politoria  [Celtia  tetrandra. 

Khaoi,  khak- 

Bhfbar  and  valleya. 

Wall  ?] 

at. 

ORDER  1 3. — MORACKJE. 

1 

Strebliu  aapet  [Trophis  aapcra 

Ruaa 

Bhabar. 

* 

Plecospermum  spinooum  [Batis  api- 

... 

Rare. 

nosa]. 

3 

Morua  indica 

Shahttit 

Frequent. 

4 

,»  lwvigata 

tt 

•  r 

5 

„  aerrata 

Rlmu 

Common.  Diaaccona. 

6 

Fiona  indica 

Bar 

Valleya. 

7 

„  infectprla 

Pikar 

Bhabar. 

3 

„  Tklela 

Kathbar 

Planted. 

9 

„  religioaa 
„  cordifolia 

Plpal 

Valleya. 

10 

Kabal  plpal, 

Common. 

11 

„  retuaa  [nltida]  ... 

Bhfbar. 

It 

„  Carica 

Anjlr 

Culti  rated. 

13 

*  virgata 

Bern 

Very  common. 

14 

„  parasitica 

... 

Bhabar. 

15 

n  acandena 

... 

Valleya. 

13 

17 

„  trachycarpa 
„  Cunia 

Kunla 

n 

Common. 

13 

,,  glomerate 

Gular 

Planted  and  banka  of 
Kali. 

19 

„  macrophylla 

Tlmla 

Fruit  eaten. 

to 

„  oppoaitifolia 

Totmila 

Common. 

tl 

„  Luducca 

Kabhila 

tt 

„  lanri  folia 

Dndhila 

»r 

to 

„  ovata 

Bctuli 

>9 

14 

„  Chincha 

Kiamlra 

tt 

t5 

„  aaxatilia 

. . . 

tt' 

M 

„  lamlnoaa 

tt 

17 

„  acuminata 

... 

Bhfbar. 

ORDER  17. — ARTOCARPE^S. 

1 

Artocarpna  Lakoocha 

I  Dhao 

Introduced. 

X 

Cudrania  javanenaia 

|  Manda 

Bhfbar. 

ORDER  18.— URTICACEjE. 

Thihk  UmKRKjE. 

1 

Urtlca  parriflora 

1  Shishauna  ... 

Eaten :  rery  common. 

X 

Gi Sardinia  hcterophylla  ... 

]  Awa  bichhti, 

Very  common. 
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DIVISION  III.— APETALjE— (  continued). 


Scientific  name. 


Vernacular  i 
name.  ! 


Note. 


ORDER  18. — URTICACE.A— (concluded). 

Tuibk  PiuvUDia. 

Pilea  acripta  [goglario,  Wall.] 

Lecanthua  peduncular  is  .. .  ...  Saocbfcla 

Elatoatenima  sessile  [Procria  puucta-  „ 
ta,  I>in]. 

„  platyphyllnm  ...  Gargcla 

„  Stracheyauum 

„  di  rural  folium 


Common;  Naini  Tai. 
Very  couunon ;  July, 
A  ugust. 

II 

Commou. 

Rare 

Common ;  August. 


Tbibk  Bckhmemicjc. 

9  Bmluneria  rugnloaa  [nervosa,  Madden]  Geti  ...  Common ;  diahca  made 

of  the  wood. 

10  ,,  macrophylla  ...  ...  Saochila gol-  Common. 

ka. 

11  „  platyphylla,  oar.  rotundi-  Gargela  ...  „ 

folia. 

12  Chnmabaina  aquainigera  ...  ...  Bhabar. 

13  Pouzolzia  virainca  [sanguines]  ...  ...  Frequent. 

14  Mcmorialia  pentandra  [Urtica  pen-  Jaiphal  jari,  Common. 

tandra,  Koxb. 

15  „  hirta  ...  ...  ...  Frequent. 

16  „  qninqnenervia  ...  » 

17  Villebrunea  frutetcens,  [Urtica  fru-  Pol  dhaula  Common. 

teaoena,  Madden  ]  and  kagahi. 

18  Debrege&sia  longifolia  ...  ...  Rare. 

19  ,,  bicolor  [Bmhmcria  aalici*  Tuahyarl  ...  Very  common ;  April, 
folia,  Madden]. 

SO  Maoutia  Puya,  [Bcehmeria  fmtecenar  Phuaar  patta  Common  up  to  4,000 

Don.]  and  dhaula-  feet ;  Bhirn  Tal  and 

kagahi.  Bageewar. 


ORDER  19.— PIPERACE^C. 

1  Piper  aylvaticwn  ...  ...  Pippula  mill,  Common;  Bhabar  and 

valleys. 

2  Piperomia  reflexa.  [aaxatilis,  Mad-  .  ...  Very  common  on  tree*. 

den]. 

ORDER  20.  CORYLACELE. 

GWh  cham-  Common, 

kharak. 

Kap&ai,  bho-  Above  10,000  fwt. 
tiya  badtm.  Common,  J  oeh  I  * 
math. 

Katonj  ...  Frequent. 

Binj  ...  Very  common. 


1  CarpinuB  faginea 

2  „  viuninea 

3  Cory!  us  lacera 

4  Castancopsis  tribuloides 
6  Quercua  incana 


HIMALAYAN  DISTRICTS 


DIVISION  III. — APETALjE — (  concluded ). 


Vernacular 

name. 


ORDER  SO.— CORYLACEJE— (concluded). 


6  Quercus  lanata 


acmicarpifolia  ... 

dilatata 

annulata 


Rianj 

Karabu 

Tilonj 
Phalyant  .. 


Frequent ;  Lariya  k&»> 
ta. 

Common,  high  eleva¬ 
tions. 

Very  common. 
Common,  valleya. 


ORDER  SI. — JUGLANDACEAS. 


Juglans  regia 

Engelhard'' a  Colebrookiana 


Akhrot,  akor 
Mao 


Common. 


ORDER  SS. — MYRICACEjE. 


Myrica  aapida 


...  I  Kaiphal 


Very  common. 


ORDER  SS.— B  TULACE.*. 


1  Betnla  Bhojpattra 
S  „  t  Bet  ul  aster)  acuminata 
[cy  1  i  ndroataeby  a  j 

3  „  nitida 

4  Alnua  nepalenaia 


Bhoipatra  ... 

llaoul 

Sliaoul 

Puya-udeah, 

Udcah 


Above  10,000  feet. 
,,  8,000  „ 
Common. 

ft 

Banka  of  all  riven. 


ORDER  34. — SALICACEJE. 


1  Sal  Lx  (Pleiandre)  tetraaperma 

2  „  „  acniophvlla  [deal- 

bata,  Jacq.]. 

3  „  (Diandrie)  babylonica 

4  „  „  Wallichiana 

6  „  „  elegans]  knmaon- 

6  enaia,  Lindley]. 

„  „  daphnodta 

7  „  ,,  Lindleyana 

8  Populua  nigra  [fastigiata] 

9  ..  ciliata 


Gar-bains  ... 


Majnun 

Bains 


Gar  pi  pal 


Common  near  streams. 
Frequent. 

Introduced. 

Common. 

Top  oi  China. 

Above  10,000  feet. 

n  it 

Introduced. 

Common. 


ORDER  26. — LORANTHACELffi. 


1  Vi' com  atellatum,  Don. 

2  „  (Apbylla^  articulatum 

3  „  attennatum 

4  Loranthua  (Euloranthua)  liguatrinua, 

6  „  (Scurrula)  pulverulentus, 

6  „  „  cordifoliua  ... 

7  „  „  vestitua 

8  „  (Pentamera)  longiflorus 

[bicolor,  Roxb.] 


Bdnda 

Ditto 

Ditto 


Common  on  Pyrus. 
Common  on  Quercus. 
incana  and  dilatata 
Ditto. 

Frequent  ;  June. 
Common  ;  winter. 
Fare  ;  December. 
Frequent  ;  winter. 
Common  ;  spring. 
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DIVISION  IV. — GYMNOSPERMiE. 


No. 

Scientific  name. 

Vernacular 

Note. 

;  name. 

ORDER  1.— GNET^cEjE. 

1 

Ephodra  Bulgaria  [Gertrdiana] 

1  "■ 

Above  10,000  feet  j 
fruit  edible. 

ORDER  8. — CONIFER jE. 

1 

Pinna  longifolia 

Chir,  aalla  ... 

Very  common. 

I 

„  Oerardiana 

... 

Abore  18,000  feet. 

3 

„  excelaa 

Rai  aalla  ... 

„  10,000  feet,  Ka¬ 

no  1,  Painkhanda. 

4 

Abiea  Smithiana 

Ragha 

Above  10,000  feet. 

5 

„  Brnnoniana  [dumoaaj 

>» 

Rare  ;  found  by  Cap¬ 
tain  Webb. 

6 

Plcea  Pindrow 

M 

Common  above  10,000 

feet. 

7 

„  Webblana 

»> 

„  ».  u,ooo 

feet. 

8 

Cedrua  Dcodara 

Piyar 

Introduced. 

ORDER  3.— CUPRESSINE-A 

1 

Cupreaaua  tornloaa 

Sarai 

Naini  Tal  and  Joahi- 
math. 

8 

„  acmpervirenp 

... 

Introduced. 

3 

Juniperus  (Oxycedrua)  communis,  ... 

Chichiya-  ... 

Milam  and  Niti,  18,000 
tcet. 

4 

„  „  recurva 

Bhedara 

Rare. 

„  vnr.  aquamata  ... 

Bel  bhedara, 

Ilftni  Pani,  8,000  feci. 

6 

„  (Sabina)  excelaa 

Padam 

Milam,  18,000  feet. 

6 

„  „  Wallichiana  ... 

Bhedara 

Milam  and  Niti. 

Var.  aqnamoaa,  Madden  ... 

Bel  bhedara, 

Pindari,  Painkhanda, 
Rikholi  gudri.  A. 
kind  of  yeast  is  made 
from  thia  plant. 

ORDER  4. — TAXACEJ5. 

1 

Taxna  baccata 

^Thuner 

Common 

8 

„  nucifera 

•  *  * 

Rare  ;  only  found  by 
Hoyle. 
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DIVISION  V. — ENDOGENjE. 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  1. — ZINGIBER  ACE.®. 

1 

Curcuma  angustifolia 

Ban  haldi  .. 

Up  to  8,00°  feet  ;  May. 

9 

„  longa  [kuchoor,  Uoyle] 

llaldi 

Cultivated  up  to  4.000 

feet. 

S 

Hedychium  apicatum 

Kachtir-kec- 

Common 

4 

,,  coccincuin 

hrl, 

6 

„  villoanm  [Malden] 

Rakt  haldi  ... 

6 

„  tcnuifloriun  Murdan  All] 

Rare,  PiyOra. 

7 

„  coronarium  [flarum, 

Madden]. 

Gardena. 

8 

Roecoep  purpurea 

9 

„  alplna 

Common ;  autumn. 

10 

„  lutea  [grad  lie] 

PP 

11 

„  elatior 

DAkuri  b  olyak. 

19 

Zingiber  capitatum 

13 

„  ligulatum 

BhAbar. 

„  rar.  chrysanthemum 

ft 

14 

„  caaaumnnar  [elatum,  Mud- 

Bhim  Til. 

den?]. 

BhAbar  -,  eaten  by  pica. 

15 

„  ofllclnale 

A  drak 

Cultivated. 

18 

Amomuni  aubulatum 

llaichi 

Gardena 

17 

Coatua  apccioaua 

. ,  , 

Rare;  valleys.  Autumn. 

18 

G  lohba  aecunda 

•  •  • 

BhAbar. 

„  Orixenaia? 

.... 

Pt 

ORDER  9.-MARANTACE®. 

1 

Canna  apecioaa 

|  Kiwara 

Gardens. 

ORDER  3.— MUSACE®. 

1 

Musa  aapientum  ...  i 

•  •  ■ 

Cultivated. 

3 

„  nepalenaia  ...  j 

,  .  . 

River  banka,  Askot  to 

Dharclifila. 

ORDER  4. — AMARYLLIDACE®. 

1 

Crinum  toxicarinm 

Chandar kan- 

Common;  July. 

wal. 

9 

„  apeciea 

... 

Introduced. 

ORDER  6.— HYPOXIDACE®. 

1 

Cnrcullgo  reenrvata 

Pit&ri 

Bhim  Til. 

9 

„  orchioidea 

Common  up  to  6,400 

feet. 

3 

Hypoxia  minor  ... 

a  •  • 

Very  common. 

ORDER  6.— IRIDACE®. 

1 

Pardanthua  stnennia  ...  1 

Katar  pata ... 

Very  common. 

9 

Iria  nepalenaia 

Nll-kanwal 

Common. 

3 

„  kumaonenaia 

.  .  * 

PP 

4 

„  decora 

•  •  • 

Frequent. 

5 

Tigridia  pavonia 

Introduced. 
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DIVISION  V.— ENDOGENiE—  (continued). 


Scientific  name. 


Vernacular 

name. 


ORDER  7.  —  IJ Y DROCIi  ARIDIHS. 


Vallianeria  apiralia 
Hydrilla  verticillata 


ORDER  8— ORCHID  ACE  JE. 
Tube  Mai>axidk.a(Eni>.) 

SOB-TBIBU  Pr.kDBUTHALLk'JB. 


B4uda 


Bhim  T4L 


1  |  Oheronia  iridi  folia 

Microatylia  Wallichii  ... 
Dicnia  cylindroatachya  ... 

Liparia  nepalenaia 

rholidota  articulate 
Cmlogyne  nitida 
„  praecor 

„  oralia 


Sdb-tkibe  Dknpbobimjk 

9  Eria  conrallarioidea  [Octomeria  api-  Garar  panja, 
cate]. 

10  Dendrobium  alpeatre 

11  Vitrardii  [roaeuni ?]  ... 


Low  eleratlona. 
Colonel  Daridaon. 
Common,  Binaar,  Chi¬ 
na,  Auguat. 

Lariya  Haute,  Colonel 
Daridaon.  Auguat. 
Cooimon,  April. 
Valley*. 

Kotahgir.  October. 
Binaar ;  common,  May. 


Common  on  oaka,  June. 


Frequent. 

Co uun on,  June. 


Taras  ErinsMDBsat  (E\d.) 


19  Apatnria  Smithiana 
19  Phaiua  albua 


bi  color 


Tbibk  Vandf.*. 


16  Cymbidium  triate  [Luieia  trichor- 

hira.] 

1C  Eulophia  caropeatria 

17  „  herbacca 

IS  Cyrtopcra  fuaca  (flava,  Roylc  Ill.)  ... 

19  Vanda  cristate 

90  Sacoolabium  guttatnm  ... 

21  „  bapilloaum  [Cymbidium 

pnemoraum,  Roxb.], 

29  Acridea  affine 

23  „  odoratum  [cornutum,  Roxb.], 

24  Calanthe  plantaginea  ... 


Banda 


Hyacinth  or- 
chia. 


Bliabar. 

Very  common  near 
Bhim  Tal,  June. 
Colonel  Daridaon. 


Frequent,  low  lerela. 

Rare  BhabAr.  SaJep 
made  from  root. 

Frequent,  aweet  acent- 
ed. 

Common  up  to  4,500 
feet.  May. 

Common,  ou  tree#. 
June. 

Very  common,  low  ele- 
vationa.  May,  June. 

Haldwani,  on  Uluiua 
i  n  tegri  folia. 

Common.  June. 

Colonel  Davidaon. 

Very  common.  April. 


49 
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HIMALAYAN  DISTBICTB 


DIVISION  V. — ENDODENJS — (continual 


No. 

Scientific  nux 

Vernacular 

name. 

Note. 

ORDER  8. — OBCHIDACEJ&— (conclndod). 

Tubs  Ovbbtdbjb. 

IS 

Orchli  lotlfolia 

•  •  • 

Phnlaaln  near  Joaht- 
math,  Jane. 

M 

Aoeraa  anguatlfolla 

... 

Very  common. 

*7 

Platan  then  Snaannm 

Raangtr,  September. 

M 

„  obcordata  ... 

»*• 

Near  Nalni  Tal  Brew¬ 
ery.  September. 

*9 

„  acuminata  ... 

* 

Naini  Tal.  Colo  n  e  1 
Davidaon. 

90 

Hemipllla  cordifolka 

•  *  • 

Near  Khairna,  Sep¬ 
tember. 

91 

Periatjliu  goodyeroidea  ... 

... 

Frequent. 

as 

Her  minium  Monorchia  ... 

... 

Top  of  Lurlya  fttnte, 
Auguat. 

aa 

„  graminctun  .. 

... 

Rare. 

84 

Habcnarta  pectinate  ... 

... 

Common,  September. 

as 

„  intermedia  ... 

St  ft 

aa 

„  marginata  ... 

Very  common,  Auguat. 
September. 

87 

„  enaifolia 

... 

Colonel  Davidaon. 

88 

,,  plantegihea 

... 

>1  ft 

m 

,  roatrate,  Madden 

.  .  a 

Perhaps  aame  aa  em&r- 
ginata.  No.  36. 

40 

Gymnadenia  commel/naefolia,  Mlul- 
daa. 

... 

On  K&llmath,  6,000 
feet. 

41 

Satyrium  nepalenae 

Tbibb  Gabtbodibbi. 

Pakwa-dimni, 

Very  common,  Auguat, 
September. 

48 

Epipogium  Gmelini 

Tbibb  Nkottikjb. 

1 

1 

Colonel  Davidaon. 

48 

Spiranthes  aoatralla 

... 

Very  common,  August, 
September. 

44 

Epipactia  latifolla 

..  - 

Common. 

45 

„  macroatechya ... 

.  .  • 

f» 

48 

Goodyera  repena 

... 

ft 

47 

ff  piOCCtt  •« 

..  , 

Binaar,  Auguat. 

48 

Zenxine  anlcate 

Tbibb  A&ltutjik^. 

Winter,  Bhib&r. 

49 

Cephalanthera  acuminata 

Tubs  CmiriDia. 

1 

Common,  under  trees, 
May. 

50 

Cypripedlum  oordigernm 

i  *  *  * 

Lariya  Hints,  May. 
Colonel  Davidaon. 
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DIVISION  V.— ENDOGENjE — ( continued ). 


N®. 

Scientific  nan®. 

Vernacular 

Note 

name. 

ORDEB  9. — PALM  AC  EM. 

1 

Chanuaropa  Martian* 

ThikU 

Frequent. 

„  oar.  Lhasyana,  Madden... 

t 

Wallichla  denaiflora  [flarina  oblongi- 

Kila-aonaa... 

Common,  ratleya. 

folia.] 

3 

Phoenix  ayl  reatria  oar.  hnmilia  Mad* 

Khajor 

Up  to  6,000  feet.  Bln* 

den. 

ear. 

4 

„  acanlia 

a  , 

Bbibar. 

5 

Calamua  Rojleamu,  [C.  Hotang  f]  ... 

Bet  „. 

ORDEB  10.— FONTEDEBIACBiE. 

1 

Pontederla  (Monochoria)  haatata. 

Common.  Blot  fields. 

[P.  vaglualia,  Madden.] 

ORDEB  11. — MELANTHADEJC.  . 

1 

Diapornm  Pitantnm 

Common. 

3 

„  Xeachenaultianum  [Urularia 

. .« 

99 

Lcachenaultil,  Madden.] 

3 

„  Wallichii 

•  •  • 

Frequent. 

4 

,,  Hamiltonianum 

, , , 

11 

6 

Iphigenia  indica  [Anguillaria  indica, 

•  •  • 

Common. 

Brown.] 

ORDER  19.-  LILIACEJB. 

Tbibe  Tvlvhzm. 

1 

Tulipa  stellata 

Majanla,  nalku, 

Common  up  to  7,000. 

3 

Gagea  elegana 

... 

„  abore  10,000  feet. 

3 

Lloydia  scroti na? 

... 

Common. 

4 

,,  himalcnse  ... 

• .  » 

Abore  10,000  feet. 

6 

Fritillaria  verticillata 

... 

Phnlaain,  8,000  feet. 
Common,  April. 

6 

„  Thomsonianum 

7 

Lilium  Wallichianutn  ... 

Findora 

Common,  Ranibagh. 

8 

„  nepalcnae 

9 

„  giganteum 

Bhuniya  nar, 
Biah  ningal, 

Above  10,000  feet. 

10 

(1 

Methonica  [Glorioaa]  aoperbt 
Hemcrocallia  fulra  [diaticha] 

Vallcya. 

Above  10,000  feet. 

Tkjbb  Axoinbji. 

19 

A ioe  perfoliate  ...  ...  1 

Gliikwir  ... 

Valleya,  April. 

13 

Yucca  glorioaa  ...  ...  j 

Himbana  ... 

Naturalised. 

Tribe  Htacinthxa 

14 

Uropetalum 

»  ■  • 

hare,  Kilimath. 
Common. 

15 

Urginea  indica  [Scilla  indica,  Mad- 

Geaiia 

den]. 

Outer  range. 

14 

Allium  leptophyllum 

Piriya  lihaan 

17 

„  Wallichii 

Paderiya  lah- 

99 

aan. 

18 

„  ellipticum 

Sheolia  ill- 

... 

aan. 

About  10,000  feet. 

19 

,,  Jibbu 

Jibbu 

30 

,  Argand 

Argand 

llinipini,  8,000  feel. 
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DIVISION  V.— ENDOGEN.fi— (continued). 


No. 

Scientific  name. 

Vernacular 

name. 

Note. 

ORDER  18.— LILIACEL®  — {concluded). 

Tbibb  Aar  a  back.*. 

>1 

Aeparagna  racemoaua 

Ailora 

Bhabar. 

11 

„  flliclnua 

Khalruwa  ... 

Common,  edible. 

S3 

„  adacendena 

Common. 

S4 

Polygouatum  vcrticillatum 

14 

SA 

„  multi  fiooum 

>i 

o 

„  cirrhiflorum  ?  [Siblricum  ?J 

99 

III 

Smllacina  pallida 

99 

D 

„  alpina 

... 

Kodir. 

Tribk  Ophiopoqonk.*. 

S9 

Ophiopugon  1  n  termed  lua 

... 

Frequent. 

30 

„  Wallichianua  [apicatum. 

•  •  • 

Common. 

Madden]. 

ORDER  1 3.— COMM  ELYNACELX. 

Skction  Olio ANDBtat. 

1 

Commelyna  (Eucommclyna)  aalici- 

•  » • 

Frequent. 

folia. 

S 

„  „  bengalcnala  ... 

•  •  • 

II 

3 

,,  (Trithyro  carpus)  obliqua... 

Kina 

Very  common. 

4 

Anellema  acapiflorum,  [Murdannia 

•  •  • 

Common  up  to  4,000  ft. 

acapiflora,  Roylc], 

6 

„  lineolatum 

Above  6,000  toe|. 

6 

„  pratenaum 

•  •  • 

Rare. 

Skction  Hkxani>bk.k. 

7 

Dithyrocarpua,  paniculatua  [rufua, 

K  and  era 

Common. 

Kunth]. 

8 

Cyan ot  1b  axillaria 

Bhibar. 

9 

„  criatata 

>1 

eh 

„  barbata 

Common. 

ii 

„  racenioaa 

Bhibar. 

IS 

Streptollrion  rolubile  ... 

... 

Rare. 

ORDER  14.— ALISMACE^E. 

1 

Saglttaria  aagittifolia  ... 

... 

eef 

ORDER  15.-  JUNCKAi. 

1 

Juncua  bufoniuB 

Shim 

Common. 

9 

„  glaucua 

■  •• 

Frequent. 

3 

„  concinnua 

,  ,  , 

II 

4 

„  Wallichianur  ... 

... 

•  •  • 

ORDER  1 6.— SMILACEjE. 

\ 

Smilax  vlllandia,  Royte 

Knkar  dhura. 

Common. 

a 

„  macrophylla 

F  requent. 

3 

„  maculata 

II 

4 

„  raginata 

... 

Rare,  China. 
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DIVISION  V. — ENDOGENjE — (  continued). 


ORDER  17.-DIOSCOREACEJE. 


Dioacorea  versicolor 
„  sagittate 

„  pentaphylla 

„  del  to  Idea 


Oentl 

T»  r  Ufnr.  .. 
Uifliit  mu- 
niye. 

04n 


Kila  bank 


ORDER  IS. — AROILEJS. 

Tribb  DaAOUftcvucja. 

Arlsema  specloaa  ...  ...  Sarpkmgog-, 

„  Jacqucmontil  ...  ...  „* 

,,  costatum  ...  ...  „ 

„  curvatum  ...  ...  „ 

Arum  hastatum  ...  ...  „ 

Saaromatom  guttatum  ... 

„  punctatum?  ...  Kila  bank  ... 

Amorphophollus  campa  n  u  1  a  t  u  i 
[Arum  campanulatum,  Rozb.]. 

9  Typhonlum?  ...  ...  „ 

Tribe  Calaoiu. 

10  Romusatla  vivipara  ...  ...  Baghplndilu, 

11  „  capilllfcra  [Caladium  pu-  Binj  plndalu, 
ml  turn,  Don  ? 

19  Colocasla  Roxburghli  ...  ...  Jangli  gwia 


hlmalenBi* 


Jangli  gwia 
Qar  piper. 
Gwia  and  pi- 
par. 


ORDER  19. — ORONIACEj®. 

Acorus  calamus  ...  ...  Bach  baj  ... 

Scindapsua  officinalis,  Fothos  offlci-  Hatliungliya, 
nalis,  Rozb  ] 

„  dccursivuB  [Po.hos  decur-  Kclaunlya  ... 
si  run]. 

Fothos  acandc-ns 


ORDER  90.— TYFHAC1L®. 


Typha  elephantine 
„  angustifolla 


Padera,  pc- 
lira. 

Bora 


ORDER  91.— JUNCAGINACEjR 
Fotamogeton  natans 

„  mucronatum 

„  crispum 

„  pectinatum 

„  perfoliatuin 


Frequent. 

Tuben  edible. 

Tubers  edible. 
Above  0,000  feet. 


Common. 

Very  common. 
Common. 

Common,  July. 

Kiladhdngl. 

Bhibar. 

Common,  Jnly,  very 
fmtld. 


Up  to  4,500  feet. 
Above 5,000  feet,  flow- 
era,  June. 

Very  common. 

Cultivated. 


Rare. 

Near  Bhim  Til. 
Bluaar. 


Bliibar. 

Marshes. 


Bhim  Til  and  Natal 
Til. 
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DIVISION  V. — ENDOGENjE — (continued). 


Ko. 

Scientific  ume. 

Vernacular 

name. 

Noe*. 

ORDEB  99.— LEMNACEJE. 

i 

Lenina  minor 

1 

Bhibar. 

9 

„  polyrhlaa  [orblculata,  Roxb.]. 

1 

Streama,  np  to  4,000 
foet. 

*1 

ORDER  99.— GRAMINEL®. 

Tubs  Ostxk.*. 

Orjn  ntln  ...  1  Dhan 

Cal  tl  rated. 

t 

Tubs  Phalaudbjb. 

Zee  Maya 

Bhnta 

Cnltlratod. 

9 

Colt  Lacryma 

Lakochiya  ... 

Common. 

4 

»  gigantea 

II 

Frequent. 

6 

Tubs  Fiinois. 
Paapelnm  longiflorum 

Kina 

Bice  flelde. 

« 

Panicuni  (Digitaria)  craciatum  [Ro- 

«  •  • 

Frequent. 

ylei, Madden. ) 

„  var.  diatacbyoa  ... 

19 

„  octoatachyua 

«  •  a 

•  9 

7 

Panicnm  (Orlhopogon)  acuminatiaai- 

Colonel  Daridaon. 

A 

mum. 

Pinicum  (Echinochloa)  coionum 

Jangli  niandi- 

Common. 

9 

„  f  ramentacenm 

|  ^ 

Jhingor*  and 

Cultirated. 

„  h oniony  mum  cbamieraphia 

mandira. 

Very  common. 

ii 

Madden]. 

„  (Setaria)  giaucum 

)» 

it 

„  Italicnm 

Kangni  koni, 

Cultirated. 

19 

„  (Virgaria)  millaceum 

China 

If 

14 

Pcnnlaetum  triflorum 

Bimalaiya  ... 

Common. 

16 

Arundinella  actoaa  [hirsute,  Madden] 

»  .  • 

>1 

16 

„  nepalensis  [miliaria,  Madden, 

•  ■  • 

10 

17 

Tbyaanolnna  agroatia 

Annaa 

Very  common. 

18 

10 

Tribe  Stipack/k. 

Arachne  (Tiptatherum)  holciformia, 
Ariatida  cyanantha 

l 

Binniya  &  ka- 

1 

Colonel  Daridaon. 

90 

Tribe  Agrobtidi 

Vilfa  clongata  [SporoboJua  elongatua 

kal  aena. 

Very  common. 

Common. 

91 

Madden]. 

Agroatia  alba 

Colonel  Daridaon. 

99 

Muhlenbergia  aylratica  ... 

•  •  • 

Rare. 

99 

,,  geniculate... 

•  •  • 

It 

94 

Polypogon  fngax 

Giwagiotiya, 

Common. 

96 

Porotia  latifolia 

99 

H 

Tribe  Ahundinacejb. 
Ph  rag  mi  tea  Roxburghii  ... 

Bichra,  nal... 

Common. 

97 

„  Karka 

Karka  „  ... 

It 

98 

„  nepalenala 

Nal  tora 

Bhim  Til. 
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DIVISION  V. — ENDOGENjE — ( continued  ). 


OBDEK  * 8  — OBAMI N  KJt — (continued). 
Tum  Chjloudxjb. 


Cbloria  decora 

50  Cynodon  dectylon 

51  Elcuaine  ooracana 
SS  „  indlca 


Teibk  Atum. 


Areu  satire 
„  fatua 


Dfib 

Manduwa 


Jai 

Jai-ata 


Tana  Futvcxjr. 

Foa  annua  ... 

„  bnlboea 

„  trirlalia 

Eragroatia  cyn  os  oroides 
„  caudate 

„  natana 

„  amabilla 

,.  dilate 

„  plumoaa 

„  diarrhena 

„  nardoldea 

„  orientelia 

Koelerla  cristate 
Dacijlla  glomerate 
Fcstuca  (Braehypodi qm)  nepalenaie, 
Tripogou  (Flagfolytrum)  flli  forme, 


Tube  Bambosm. 


(Two  eamfi*#) 

Thamnocalamua  apathiflorus 
„  Falconer  i 

Dcndrocalarxua  at  rictus 
»  V- 

Tubs  Hohdbac*.*. 

Lolinm  tcmulentum 
Triticum  rulgare 
„  striatum 
Hordcum  hcxaatychura  ... 

„  himalayense  [ccsleaie] 

Tribe  Bottboeluace.®. 

Ophiurua  perforatus 
Rottboeilia  exaltate 
„  hirauta 

„  leria  [Mncsithia  laris], 

Maniaurua  granularia 


Blngil  and 

Ningil. 

! 

Bingii  ... 
Kill  ringil... 
Bina 


Lil  gehun 

Jao 
Ua  jao 


Common. 

Very  common. 
Coltl  rated. 
Common. 


Coltirated, 

Common. 


Introduced. 


Pf 

Common. 


Col.  Daridaon. 

Common. 

Very  common. 

Col.  Daridaon. 
Common. 

October. 

Very  common,  April. 
Frequent. 

Common. 


Very  common. 


Dddatoll. 

Common,  May. 
Bliibar. 

Dhamas ;  cultirated. 


Bhibar. 

Cultirated. 

Bare. 

Cultirated. 

abore  10,000  ft. 


Very  common. 

Frequent. 

Bare. 

»f 

Frequent. 
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HIMALAYAN  DI8TBICT8 


DIVISION  V.-ENDOGENiE-(  continued  ). 


No. 

Scientific  name. 

Vernaonlar 

name. 

Note. 

OBDEK  88.— GBAMINEAI  -(concluded). 

Tbibb  AnDBOpoaoNiMf. 

AifDBOrOOOlt,  WITH  KOMBBB  IN  StBVDBL. 

68 

Heteropogon  oontortua,  87 

Kumariya  ... 

Common. 

67 

M 

„  polyetachyua,  49 

iBchatmum  coroUatus,  66 

19 

Noniya 

Frequent 

•9 

Iecbnmonca  apecloeua,  189 

... 

If 

70 

Spodiopogon  inTolutu*,  117 

If 

71 

Apocopie  himalayenaie,  168 

... 

Rare. 

7* 

Bathrathernm  land  folium,  937 

... 

Common. 

78 

„  micana,  989 

... 

If 

Tbibb  AiroBOPoaoitna. 

74 

Bathrathernm  anbmntlena  940 

Common. 

76 

Cymbopogon  pachnodes,  997 

... 

II 

76 

,,  diatana,  998 

... 

>1 

77 

„  ▼eraleoior,  801 

Piriya 

Very  commnn-Naini  Tal 

78 

„  pendulum,  308 

•  •  • 

Common. 

79 

„  lwarankuaa,  806 

Miriya 

II 

„  Martini,  309 

... 

Bhibar. 

81 

„  flexuoaua,  310 

Bnjara . 

Very  common  A' mora. 

81 

Andropogon  erythrocoleoa,  341 

... 

Common. 

83 

,,  pnnetatna,  343 

Pagrlmalal... 

Very  oommon. 

84 

„  controreraua,  849 

... 

Very  common.  October. 

86 

„  montanna,  869 

... 

Colonel  Davidaon. 

86 

Sorghnm  halepcnaia,  884 

... 

Common. 

87 

Anatherum  muricatua,  393 

Gandar,  kftikaa. 

II 

88 

Chryaopogon  ccerule  ua,  404 

Gwcriya,  par- 

If 

mal. 

eh 

„  Trintl,  408 

•  •  • 

Baro. 

90 

„  Royleanua,  495 

Salim 

Common. 

91 

„  echinulatua  496 

99 

„  villosulua,  497 

93 

„  glaucopaia,  499 

... 

Bare. 

94 

„  aubrepena,  430 

. . . 

II 

95 

„  parriapica  [B  h  a  p  h  i  a 

microatacnya,]  431  ... 

Falkiya,  chir- 

Very  common. 

aula 

96 

Spodiopogon  petiolaria,  448 

... 

Common ,  Naini  Tal, 

•luly. 

97 

Anthiatiria  arunninacea 

Ulln,  kanyur. 

Bhibar  and  ralleya. 

eh 

„  onathera 

Jyotiah-mati, 

Boot  a  luminoua. 

99 

Imperata  arundinacea[cylindrica  Lam] 

Shiro 

If 

100 

Saccharnm  apontaneum  ... 

Jlianah 

*1 

101 

„  Sara 

Sarur 

Bhfcbnr. 

109 

„  aemidecnmbena 

Tat,  mora  ... 

If 

108 

„  ex  al  tat  am 

... 

If 

104 

„  Manja 

Mnnj 

If 

106 

Erianthna  oliraoena,  Ed  gw. 

Kana 

Common. 

106 

„  Tnlplnna,  Edgw. 

If 

107 

„  fllifolinm,  Neea. 

... 

108 

„  rnfom,  Neea.  ... 

109 

„  rnflpilnm,  Stend. 

110 

Leptathernm  Royleanum 

•  *  • 

Bare. 

111 

Pollinla  tp. 

... 

Frequent. 

119 

Eulalia  japonica 

... 

» 
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DIYISIO^  y . — ENDOGEN.32 — ( continued  ). 


No. 

Bcientlflc  name. 

Vernacular 

Note. 

name. 

ORDKB  S4. — CTPEKACEjE. 

Tusk  Crmio'i, 

1 

Cyperur  (Pycrena)  eaptllarls  7 

» >  • 

3 

„  diaphauua? 

..a 

* 

„  angulatua 

... 

4 

„  alopCcuroidea  ? 

... 

6 

„  (Kucy  perns)  compreaeus  ... 

... 

0 

„  diffomia 

7 

„  Iria 

... 

Common. 

0 

Cy perns  ni  vena 

.  .  ■ 

Very  common. 

9 

„  tcgetiformis 

Motllft  tea 

Cultivated. 

10 

,,  tenaiHorua 

... 

Common,  A  ague!. 

11 

„  rotnndna  [hexastachyos, 

... 

ft 

Roxb] 

IS 

„  obliquoa 

... 

II 

is 

„  pnailloB  [pygmnua,  Betz.]  ... 

„  Wallichianua  ... 

... 

•  •  • 

14 

... 

... 

16 

„  flmbriatua 

•  •  • 

Very  common. 

Common. 

10 

17 

„  dilutus 

Marlacua  cyperinus 

Fanmotha 

and  nagar- 
motha. 

16 

Kyllingia  monocephala  ... 

Nlrbiai  ... 

19 

19 

„  trlcepa 

n 

If 

iaiBx  Hcibpxa. 

BO 

Abilgaardla  monostachya 

.  •  a 

... 

SI 

BleochaTia  palustria 

...  1 

... 

as 

,,  uniglumis 

... 

... 

S3 

Bleogenoa  ovata 

* '  * 

S4 

„  capitata 

Scirpoa  juncoidea  [mnticus] 

„  lacuetris 

... 

.  .  • 

86 

S0 

... 

Bhim  Til. 

S7 

„  affinia  [maritimua] 

... 

S8 

Iaolepia  aetacca 

... 

. .  • 

39 

„  supina 

. . . 

30 

31 

„  Roylei 

„  tnflda 

• .  • 

Common. 

as 

33 

Fimbriatylia  pallcacena  ... 

„  junciformia  ... 

... 

Very  common, 
August. 

34 

„  aubtriatachya  [communia  j  . . . 

... 

Common. 

36 

30 

„  quinqtiangularia 

Eriophorum  comoaum 

Bibar 

If 

Very  common,  an* 
turan. 

Tbibb  Htpolttbca. 

37 

Llpocarpha  argentea  ...  •••  j 

tea 

Very  common,  July 
and  August. 

50 
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895 


OBDBB  1—  FILICJC8. 
Tun  Olhohuuou. 
Glelchenla  dlebotoea  ...  ...  I 

Tun  Diouomu. 

Woodala  lanoaa 
i,  doogtta 

Dickaonla  appendical  ata  [Sitoloblam, 
J.  Smith]. 

Tube  Htmemophtlleji. 

Hymenophyllum  poyanthua  [exacr-  | 
tom  ?] 

Tube  DiTAuint. 

Darallla  (Leoooategla)  raemferanuloaa, 

„  „  immeraa 

„  „  mntldntata? 

palchra? 

M  „  chaoroph  y 1 1  a 

[cyatopteria, 

D.  C] 

»  n  nodoaa  [Aco- 

pliorua  Preal.j 
„  (Endavallia)  divaricata  (ele- 
gana,  Madden). 

n  (Microlepia)  Hookeriana  ... 

..  ••• 

,,  (Stenoloma)  tennifolia 

Tbibb  Ptebidf.^. 


Adlantum  lunnlatum 

„  candatmn  [rhlzophoruni 
Swartz]. 

„  Capillua- vene^la 

„  venuatum 

„  pcdatmn 

Cheillanthea  Dalhouai®  ... 

„  farinoaa  [deal beta 
Onycbium  auratum 
„  japonicum 

Pellaea  [Cheiloplecion]  gracilis 

„  [Alloaorus  nitidula 
„  [Platyloma]  ealomelnnoa 
Pteria  (Eupteyia)  longlfolia 

„  „  cretica  ... 

„  var.  atenophylla ... 

>t  „  qnadri  aurita 

t,  (Pwaia)  aqailina 
„  (Campteria)  bianrlta 

”  „  Walllchiana  ... 

„  (Litobrochia)  inciaa 


Mub&raka 

Hanar&j 


Biah  kntra . 


Common. 


Rare,  Dudatoll. 
Common. 


On  treea,  Binaar,  Oc¬ 
tober.  J.  H.  Batten. 

Frequent 


Common,  Binaar. 


Very  common. 
Bhabar. 

9f 

Common. 


Common. 

Very  common. 

Common. 


Very  common. 
Common. 

Bare ;  reacmblea  Cryp- 
togramma  criapa. 
Rare. 

On  rocka  at  low  lerela. 
Very  common. 

»*  » 

Common. 

Very  common. 

Very  common. 

Bare. 

Common. 

Near  Ramghkr,  J.  H. 
Batten- 
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DIVISION  VI. — ACROGEN2E — ( continued ) 


Vo. 

1 

Scientific  name. 

Vernacular 

name. 

Note. 

84 

ORDER  1. — FILICES— (continuod). 

Tkibx  Blschnkji. 

Woodwardla  radlcan*  ...  ...  1 

Low  levels,  very  oom- 

86 

I 

Tubi  Asflekiu. 

1  Aiplenlom  (Buaaplenium)  eneifor-  1 

1 

mon. 

Common.  Blnsar,  July. 

S« 

1) 

me. 

„  alter  nans 

... 

Very  common  on  wal  la. 

87 

1 

„  virlde 

... 

Above  19,000  feet. 

88 

„  trichoinanea 

... 

Common. 

SO 

99 

„  resectnm  ... 

... 

Frequent. 

40 

>r 

„  planlcaulo 

... 

Common. 

41 

99 

„  adla  Dtnm 

... 

Bare. 

49 

99 

id  nun. 

„  fontanum, 

Frequent. 

43 

„  varlaua 

•  •• 

99 

44 

M  bulbifcrum, 

... 

Bare. 

46 

*9 

,,  tenuifoliufn 

If 

46 

99 

[concinnum 

Wall]. 

(Athyrlam)  thelyp  ter- 

Colonel  Davldaon. 

47 

oidee. 

„  macro  car- 

Common. 

48  1 

99 

putn  [fo  io- 
losum  Wall]. 

„  nigrlpes  ...x 

Colonel  Davldaon. 

40  < 

„  fllix  femina 

•at 

Common. 

60 

[pec  t  i  n  a- 
tum], 

„  ox  y  p  b  y  1- 

•  •  • 

Colonel  Davldaon. 

61 

99 

lum. 

„  flmbrlatum. 

». 

n 

69 

umbro  mm 

... 

Bare. 

63 

99 

[Allan  todia 
auatrale] 

(Dipiazium)  pot  y  p  o  d  i- 

Lingra 

Common. 

64 

if 

oldes. 

„  maximum 

„  edible. 

66 

99 

(Anlaogonium  eaculcn- 

n  not  edible. 

66 

.. 

turn. 

(Hemldictyum)  Cetera  c  h 

Rare;  Very  like  Aaple- 
nium  a  Item  ana. 

67 

[Ceter  a  c  b 

Actiniopteria  radiata  ...  ... 

Morpucbb  ... 

Common,  walla,  Sri¬ 
nagar. 

Tbibe  Asfidiecs. 


68 

Aapldium  (PolyatlchumVauriculntum,  | 

Common. 

69 

99 

99 

ilicifolium... 

•  •  • 

■21 

99 

99 

Thomson!  ... 

Above  8,000  feet. 

u 

9 9 

99 

aculeatum  ... 

•  M 

Common. 

... 

99 

19 

var.  rufo  bar- 

•  •• 

Very  common. 

batum,  Wall. 

69 

>1 

19 

Prcacottianum, 

Colonel  Davidson. 

or  THI  NOBTH-WSSTfUf  PROVTVCM 


397 


DIVISION  VI.— ACROOENJMcon<«««rf). 


Lingra 


OR  DEB  1.— FILICES- (continued). 

Tribe  Ajpidik.* — (concluded). 

Aapidiuna  (Polyatichnm)  ariatatum 
(oonii  foil  urn  Wall). 

„  (Cyrtomium)  lalcatam  ... 

,i  „  oar.  caryoti- 

dlam. 

Nephrodiam  (Laetrea)  patens 
,,  „  canum 

„  w  prolix  um 

n  M  fill*  maa 

„  „  var.  cochlea- 

tum. 

„  M  flaccidum  ... 

„  „  apinuloaiuu ... 

„  „  aparaoin 

„  „  oilontum  Katra 

(eriocarpnm,  H.  K.) 

„  „  augnatifrona, 

„  (Ennephrodium)  uni  turn  ... 

„  H  cacu  1  latum 

(uni tom,  Sieb.). 

,»  „  aridum 

„  molle 

„  (Sagenia)  polyinorphum  ...  Lingi 

n  „  variolOBum 

M  „  cicuta  ium 

Nejshrolepla  cordifolia  [tuberoaa.  H. 

Olcandra  neriiformia 
„  Waljicbii 

Tribe  Poltpodik*. 

Polypodium  (Phegopteria)  crubc- 
aoena. 

„  „  diatana 

M  (Qpniopteria)  urophyllura, 

„  „  prolifcrum, 

„  lineatum  ... 

”  „  multilinea- 

tnm. 

„  (Qoniophlebium)  amanum, 

„  laclinopua... 

”  „  aubauricula- 

turn  (argutuna.  Wall). 

Polypodium  (Niphobolua)  adnaacena, 

„  „  ‘'nqu»  •• 

„  „  etignioaum, 

,  M  flaaum  ... 

U  (floccu  1  o  - 

(Phymatodea)  lineire 
[Pleopellia  nuda], 

normalo  . . . 


Bhibar. 

Frequent. 

Very  oonunon. 

Colonel  Dartdaon. 

n 

Common. 

Very  common. 
Comu.on. 


Very  common. 
Common 

Very  common;  edible. 
Frequent. 

Bhibar. 

Colonel  Daridaon. 
Frequent. 

Up  to  4,000  feet. 

Bare. 

Common. 

Bare ;  Pipa  kothi. 

Common. 


Low  elevation*. 

Common. 

Bhibar. 

Valley  a. 


Common. 

1» 

Frequent. 

Common. 

VaHeya. 

Common,  June. 

Bare. 

Scented  fern  i  very 
common  on  treea. 
Common. 
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DIVISION  VI. — ACBOGENJS — ( continued). 


Solentlflo  name. 


ORDER  1. — FI  LICKS — (concluded). 

Tbibk  Poltpodiu — (concluded). 

100  Polypod i tun  (Phymatodes)  membra* 

naceum 

101  „  „  irifldum 

[oxylobum,  Wall]. 

„  „  ma'acodon, 

M  „  ebonipes  ... 

„  (Drynaria)  propinquum, 

106  „  „  rivale 

10«  „  „  querclfolium  ... 

107  „  „  juglandifollum, 

108  „  „  himalayenae 

[▼enuBtmn,  Wall]. 

Tbibk  Gbammitidebo. 

109  Gymnogramma  (Leptognunma)  Totta, 

110  „  (Kngy m nogram  i:a)  Mouse  ear 

vcatita,  fern. 

111  „  „  Andersoni, 

119  „  javanica... 

113  „  (Sellignea)  lanceolate, 

114  „  tt  involute ... 

116  Vittaria  (Eurittarla)  don  ate 

116  .,  (Tmniopaia)  acolopcndrlna  ? ' 

Tbibk  Acbostichtea. 

117  Acroetichum  virena  ...  ...  i 

„  var.  deltlgerum  [Menia- 
cium  deltigerum,  Wall].  ' 

Tbibk  Obmusdaoebc. 

118  Oamonda  Claytoniana  [interupta]  ... 

119  „  regalia  var.  japonica 


Tbibb  Schiztackjk. 


190  Schizna  digitata 

191  Lygodium  acandenle 

199  „  japonicum 


Marora,  ban* 
dhaniya. 


Tbibb  Mabattiace^ 


193  Angiopteria  erecta 


Tbibk  Ophioglobbacejie. 


194  Ophioglossum  vulgatum 

195  Botrychitun  lunaria 

196  „  dauciforium 

127  „  virginianum 

var.  lanuginoaum 


Common. 

Frequent. 


Common. 

Bhftbar. 

Common. 

Frequent. 


Colonel  Davidson. 
Pyfira  and  China. 

About  13,000  feel 
Binaar.  Augnat. 
Rare. 

Common. 

Binaar. 

Binaar,  June. 


Bhabar. 


Very  common  10,000 
feet  Cltaupatta. 

Rare  Kh&ti  10,000  feet. 
May. 

Common. 

Bhabar. 

Common. 


Rare. 


» 

Binaar. 

Common. 

Very  common. 
Common. 
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DIVISION  VI.— ACROGEN M— {continued). 


No. 

Scientific  name. 

Ye  macular 
name. 

Note. 

OK  DEB  3— EQUI8STACLS. 

1 

Kqulaetum  deblle  « 

•  aa 

Bhibar. 

9 

„  diffuaum,  Dan  [■  c  o  p  a- 

Hill  atreama. 

rium,  Wall]. 

ORDEB  8.— LT OOPODI AC EAE. 

1 

Lycopodium  tenellum  ... 

aaa 

Very  common. 

9 

,,  aetaccum 

Bare. 

8 

„  clrcinatum 

••• 

Frequent,  4,000  feat. 

4 

„  subulifolium  «. 

Tola  make  .. 

Common. 

ORDEB  4. — MAB8ILLACRJL 

1 

Marcilia  qnadrlfolla 

1 

bhibar. 

OBDEB  5.— 8ALVINIACEUE. 

1 

Asolia  pinnate  w  •» 

Tarii 

Common  in  poola. 

OBDEB  8. — CHABACEAJ. 

1 

Chara  Terticillata 

••• 

Naini  Til  and  Bht™ 

Til. 

OBDEB  7.— BRYACEAE. 

Tribe  Dioranicrji. 

1 

Leptotrichom  inclinatum,  Mitten. 

Hott. 

9 

‘ n  molliculum,  Mittln  ... 

•  •  • 

Common. 

3 

”  himalayanuin  Mitten. 

... 

9$ 

4 

Dirrannm  himaJayannin,  Mjtten 

... 

6 

„  reflexi folium,  Muller. 

•  •  • 

... 

6 

Didymodon  laxifolius 

m* 

.  .  • 

Tubs  Leuoobrtack.*. 

7 

Octoblepharum  albidum  ...  1 

... 

Bhibar 

Tribe  TBiOBORCvae&s. 

8 

Tor  tula  aquarroea 

... 

Common. 

9 

„  anomala 

... 

r.« 

na 

Anactanginm  Roylei,  Mitten 

... 

... 

ii 

,,  Thomsoni,  Mitten 

... 

... 

13 

„  Btracheyanum, -Mitten  ... 

... 

... 
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DIVISION  VI.— ACEOGENJ^-(concin«e«i). 


Sclent  iflo  name. 


Vernacular 


ORDER  7.— BRYACE.fi— (continued). 
Tallin  ThichostomacejB — (concluded). 

13  Hymonostyliamaarantiacnm,  Mitten, 

14  „  cur  i rostrum 

16  Barbula  rinealis 

16  „  sub-pcllucidn,  Mitten  ... 

17  „  gracilcnta,  Mitten 

18  „  nigrescens,  Mitten 

19  Desmatodon  Laurcri 

50  „  Wallichil  ... 

51  „  Involutu* 

SS  Encaiypta  ciliata 


Tube  Grimmiacea. 

23  Grlmmlaapocarpa 
S4  „  (Rhacoiuitrium)  snbaecunda, 
Glyphomltrium  tortula,  Mitten 

Tribe  Obthotuchacebo. 


Orthotrichum  Hooker i  ... 
S7  I  Macromitrium  Moorcroftii 


Tube  Fumariace^. 


Fnnaria  hygrometrica 
„  leptopoda 


Tube  Splachnac 


Tayloria  indica  ...  •••  J 

„  (Diasodon)  tenella,  Mitten,  | 


Tube  Bartbabiaoe^. 


39  Bart  ram  in  Hallcriana 

33  „  leptodonta 

34  „  eobpellucida.  Mitten 

35  Phllonotis  Turner  inna 

36  falcata 


Rocks,  common. 


Very  common,  sum 
mer. 


October. 


Near-Ithyphylla. 
Resembles  ,„ 
Common. 


Tube  Bstaokje. 


17  Mlelichoferlo  himalayana 

38  Webera  elongata 

39  Bryum  flliforme,  Mitten 
„  argeuteum 


Flndari,  11,000  feet. 


Very  common. 


